
1

Measurement with Graduated Scales and 
Scaled Instruments

Alessandro Anzalone, Ph.D.

Hillsborough Community College, Brandon Campus

Measurement with Graduated Scales and Scaled Instruments

Sections:
1. The Steel Rule
2. The Role of Error

S l d I t t3. Scaled Instruments
4. Calipers: The Original Transfer Instruments
5. References



2

Measurement with Graduated Scales and Scaled Instruments

The Steel Rule

There is a difference between a scale and a rule: a scale is 
graduated in proportion to a unit of length; a rule is the unit of 
length, its divisions and its multiples. One unit on a scale may 
represent one mile in the “real world”; and a scale allows 
engineers and draftspeople to depict small or large items at a 
convenient size, not actual size. A 6-inch rule, on the other 
hand, represents 6 one-inch divisions (multiples of one inch), 
12 half-inch divisions, 24 quarter-inch divisions, and so forth.
Although they vary in some features, steel rules are all narrow 
steel strips with one set or more of graduated marks. These p g
marks are referred to as a scale. Steel rules represent lengths 
from a fraction of an inch to several feet, but the most popular 
size of rule still seems to be one that you can fit in your pocket.
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The Steel Rule

The number of subdivisions of a unit of length on a rule is called its 
discrimination, and the discrimination of rules is as varied as rules 
themselves.
Wh    ith  l    th  i t h  th d f When you measure with a rule, you use the interchange method of 
measurement because you observe both ends of the part feature at 
the same time. Of course, some people argue that you are using the 
displacement method because your eye “displaces” from end to end. 
Whichever method of measurement we are actually using, the rule 
you are using is the standard for measurement. You also read the 
measurement directly from the rule, so measuring with a graduated 
standard or rule is commonly called direct measurement.y

The Steel Rule
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The Steel Rule

The Steel Rule

You must consider three factors when using a steel rule:
Which style of rule will do the best job
Which measurement divisions (scale) should be used
Whi h th d f h ldi  b th l  d t ll   t  bt i  th  Which method of holding both rule and part allows us to obtain the 

most precise measurement
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