ADDITIONAL „M” SCALE
ON POLISH „SKALA” SLE AND „SKALA” SLPP
10 INCHES SLIDE RULES
There’s often a need to calculate the length of hypotenuse “C” when lengths of two
other sides (“a” – longer and “b” - shorter) of right-angled triangle are given.
Usually the length of the hypotenuse is calculated with slide rule using the square
root function derived from the Pythagorean theorem according to the formula:

or according to its transformed notation:

The accuracy achieved this way is about 0,1% and it is not satisfactory for many
technical tasks. The SKALA SLPP and SKALA ELEKTRO SLE slide rules feature
additional “M” scale allowing to calculate hypotenuse with an accuracy greater then
0,01% which means that the length of 50 m can be calculated with 5 mm accuracy.
The new method of calculating hypotenuse is based on formula:

where

and is easy to be performed using the short “M” scale placed under the reciprocal CI
scale range between 2,000 and 2,414.
That scale was constructed according to the function

where

when “b” is a shorter side and “a” is a longer side of right-angled triangle.
In such way the value of “x” is between 1,0 and 0,0 and the value of function “M” is
between 0,414 and 0,500.

The calculations are performed as follows:
Example 1
b = 18,38
a = 22,42
x = b / a = 0,82
∆ = 6,57
c = a + ∆ = 22,42 + 6,57 = 28,99 (accurate value is 28,991)

1. Using C and D scales calculate “b / a”

and place the cursor central hairline on resulting quotient value on the M scale.

2. Move the slide until the cursor hairline lies over the value of shorter side “b” on
reciprocal CI scale.

3. Read the value of

∆ on D scale under the 1 or 10 mark of C scale.

The comma position has to be determined “in mind” following the formula:

4. If while performing division “b / a” the M scale is out of the range of D scale (on
the left or right) move the slide in opposite direction like when performing normal
calculations.
Example 2
b = 3,67
a = 19,54
x = b / a = 0,1875
∆ = 0,341
c = a + ∆ = 19,54 + 0,341 = 19,881 (accurate value is 19,8816)
When the value of quotient “x” is close to 0 (zero) and the M scale is very “dense” at

that point, the value of ∆ can be determined with “almost” the same accuracy by
skipping the use of M scale and just following the formula:
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