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METRIC, IMPERIAL and U.S. MEASUREMENTS 

 

Measurement of length, weight and volume became important when people (usually men) started to trade. The 

earliest units were frequently based upon the length of parts of the body such as the foot, arm, hand and 

fingers, or the volumes of commonly available containers, such as a handful or a cup. Units were then divided 

into multiples of 8, 12 and 16, which could easily be further subdivided into whole numbers.  

 

However, as every man's body was different, local consistency was then attempted by cutting a stick to 

represent a typical arm's length or using a marked bowl to represent the volume of a handful. As trade 

expanded, the sticks and bowls of localities were found to differ and at various times, such as within the Roman 

empire and again by the mediaeval kings of England, uniformity was imposed by fixing standard sizes of 

measuring rods, marked containers and metal or stone weights. Yet units still varied slightly between countries 

and cultures, so that for example the English "inch" was equal to 25.4mm, while the equivalent German "zoll" 

was 26.3mm. 

 

The French Revolution of 1789 brought radical change to established traditions, such as renaming the days of 

the week and the months of the year, but also redefining methods and units of measurement to make them 

more consistent, and more scientifically logical, by using the decimal system to coincide with the method of 

counting, with 10, 100 and 1000 as the principal multiples. The new unit of length was named the "metre" and 

eventually the whole new decimal system became known as "metric" and was subsequently imposed upon the 

vast areas of Europe occupied or controlled by France under Napoleon.  

 

However, the more traditional measurement units persisted in English-speaking countries. But 35 years later the 

merits of scientific standardisation were recognised from the French example, and the British "imperial" system 

was devised, which differed in some aspects from the earlier English systems which now continue to be used in 

the United States. 

 

The "metre" (m) length, approximately equal to the length of a man's pace, was determined as a specific 

fraction of the circumference of the Earth. The metre was then divided into 100 "centi-metres" (cm) or 1000 

"milli-metres" (mm). The "gram" (gm) was determined as the weight of one cubic centimetre (cc) of water. A 

"kilo-gram" (kg) or 1000gm, is therefore the weight of 1000cc of water, while a "litre" (lt) is the volume of the 

same 1000cc of water, named 1000 "milli-litres" (ml). A "tonne" is 1000kg, the weight of a cubic metre of water. 

(By comparison,  a cubic metre of earth or sand weighs around 1.5 tonnes, concrete around 2.5 tonnes).   

 

Measurement of length was originally based upon parts of the body, with the foot providing the primary unit. 

However the "foot" at 305mm is larger than most men's feet and was probably a synonym for a shoe. The 

Roman foot was divided into "uncia" (one twelfth), from which we get both the words "inch" and "ounce". Older 

cultures had preferred the "cubit" at 445mm, based upon the distance between elbow and tip of middle finger. 

The Roman foot was also defined as 4 palm widths and the cubit as 6 palm widths. The "palm" width of 75mm 

is smaller than the "hand" size of 102mm (palm and thumb) which is still used to measure horses. The "inch" of 

25mm represents the width of a man's thumb. 

 

The yard (3 feet, 915mm) was based upon a man's pace, the name probably derived from the Old English word 

for a measuring stick. Two yards (six feet, 1830mm) was called a "fathom", representing the distance between 

finger tips of a man's outstretched arms, and principally used for measuring the depth of water at sea.  

 

When metrication was finally introduced in Britain in 1971, rather than the centimetre and metre used elsewhere 

in Europe, the British construction and engineering industries adopted the millimetre as the principal unit (which 

avoided the need for punctuation for fractions of a centimetre). Timber lengths and board sizes have continued 

to be available in modules of 300mm, maintaining an approximation of the traditional foot (305mm), while cross-

section sizes continue to approximate modules of the inch (25mm, 50mm, 100mm, etc). 

 

Until the introduction of the metric kilometre (1000m), distance was measured in miles, with 1760 yards (1609m) 

to the "mile" and 3 miles to a "league" (notionally the distance that could be walked in an hour). In the metric 

system, the Earth's circumference at the equator is calculated as approximately 40,000km, divided into 360 

degrees of latitude, and each degree has 60 minutes. For maritime purposes, the distance across one minute of 

latitude (at the equator) is one "nautical mile" (1852 metres or 1.15 miles) and a travel speed of one nautical 
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mile per hour is called a "knot". Both the nautical mile and knot are accepted as metric measurements for use 

at sea and in the air, instead of kilometres.  

 

The principal Roman measurement of weight was originally based upon one pound of silver, known as the 

"pound" (in both money and weight), or "libra" (in Latin), from which we get both the " £ " ( L ) symbol for money 

and the abbreviation "lb" for weight. Originally divided into 12 "ounces" (uncia), the Anglo-Saxon pound of silver 

was close to the current weight (454gm) and was changed to 16 ounces because of the ease of dividing into 

quarters and quarters again.  

 

For bulk weighing, stones were cut to represent weights varying between 12-16lbs (pounds), eventually 

standardised at 14lbs to a "stone". 100lbs was called a "hundred-weight" (cwt), which persists in the USA 

("short" hundredweight), but the "imperial" ("long") hundred-weight was standardised at 112lbs (8 stones), while 

a "metric" hundredweight is 50kg (110lbs). The "ton" has 20 hundred-weight, which therefore in the USA is 

2000lbs, but in Britain 2240lbs (which is very close to a metric "tonne" of 1000kg which equates to 2205lbs). 

For trading smaller quantities of precious materials, the ounce (oz) was further divided to give 16 "drams" (dm), 

named after the Greek drachma. 

 

Measurement of volume was originally based upon the "pint", a name probably derived from a "painted" mark 

on a container indicating a volume of water that weighed close to a pound. The original English pint was about 

470ml and continues to be used in the USA, whereas the modern British ("imperial") pint is about 570ml. In both 

systems, a "gallon" is 8 pints, and 2 pints a "quart" (quarter of a gallon), but the imperial gallon was redefined 

as the weight of 10 pounds of water (ie one and a quarter pints), so the imperial pint has 20 imperial fluid 

ounces (fl.oz, 28.5ml), while the US pint only has 16 US fluid ounces (29.5ml), a 4% difference in ounce size. 

 

Volume (rather than weight) was also used as a measure for grain. A "peck" was equivalent to 2 gallons (or 8  

quarts) and a "bushel" was equivalent to 8 gallons, or 4 pecks. 

 

A "gill" is a quarter of a pint (5 fl.oz imperial, 142ml; or 4 fl.oz US, 118ml). Unlike the dram weight (above), the 

fluid ounce is divided to give only eight fluid drams, the "dram" (3.5ml) is less than a teaspoonful and should not 

be taken literally when commonly used to describe the smallest measure of Scotch whisky. By comparison, the 

US "shot" (2 fl.oz US) is 16 times larger. 

 

The US measurement system further subdivides to include the"cup" (half a US pint, 236ml), equal to 16 US 

"table-spoons" (15ml), while a US "tea-spoon" (5ml) is one-third of a table-spoon. Traditionally the volume of a 

cup is three-quarters that of a "mug", but actual cup and mug sizes vary widely. Commonly a UK tea-cup is 

around 150ml (similar volume to a "balloon" wine glass), whereas a European coffee cup is around 175ml 

(espresso cup 75ml). However modern cups (and paper or plastic cups) can vary between 150-225ml and mugs 

200-350ml. 

 

The area measurement of land was originally based on the "acre", representing the amount of land that could 

be ploughed in one day by one man and a pair of oxen. A long narrow strip of land is more efficient to plough 

than a square plot, since the plough does not have to be turned so often, with the length equal to the distance a 

team of oxen could plough without resting, this length being known as a "furlong" (one furrow long). At 220 

yards, measuring a furlong required the use of an iron "chain" (22 yards), which itself was sized using a "rod" 

made from the longest easily available piece of straight wood (5½ yards, 5m). Thus an acre was not square 

(unlike the modern square mile, square kilometre and hectare), but was a rectangle with sides of length one 

furlong and one chain, giving an area of 4840 square yards. An acre could be measured by one man alone, it 

being 40 rods long and 4 rods wide. 

 

For smaller areas, one quarter of an acre was called a "rood", and a "perch" was a square area measuring one 

rod on each side, so 160 perches formed one acre. In the hotter climate of the Ottoman empire, the area 

ploughed in one day was only one third of an acre, known as a "dunam", being 40 paces by 40 paces (around 

1600 square yards) or 1340sq.m. However this measurement, used widely across the western Islamic world, 

was subsequenly metricated to 1000sq.m. New farmland in North America was typically divided into plots based 

upon 640 acres per square mile, divided into quarters, and quarters again, to give plots of "40 acres" (the 

furthest away from the perimeter road being known as "the back 40"). 

 

https://en.wikipedia.org/wiki/Chain_%28length%29
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In the metric system, an "are" is 100sq.m (rarely used), an "hectare" (100 ares) is 10,000sq.m, and 100 

hectares make a square kilometre. An hectare is about 2.5 acres, while a square mile is about 2.6 sq.km 

(26,000 hectares).  

 

Understanding such large sizes can be difficult and may be helped with a few examples. The distance between 

stumps on a cricket pitch is one chain (22 yards). The width across the tarmac surface of a six-lane motorway is 

36 yards (33m). An American football field is 1.32 acres (just over half an hectare), a soccer football pitch is 

1.75 acres, while a Rugby Union football pitch is approximately one hectare. 

 

 

METRIC CONVERSIONS 
 
There are many printed and online methods to obtain conversions between metric and imperial measurements 

for length, weight and volume. However, for some key common units of measurement there is also a very 

simple approximate conversion calculation that can be done, just by making a 10% adjustment. This is a most 

useful curiosity that has no particular explanation, but is remarkably accurate. 

 
2 inches equals approximately 50 millimetres 
 
2 ounces equals approximately 50 grams, plus 10% 
 
1 metre equals approximately 1 yard, plus 10% 
 
1 kilogram equals approximately 2 pounds, plus 10% 
 
1 litre equals approximately 2 UK pints, minus 10%, or 2 US pints, plus 10% 
 
1 mile equals approximately 1.5 kilometres, plus 10% 
 
1 knot equals approximately 2 kilometres per hour, less 10% 
 
1 metric tonne equals approximately 1 UK ton (2240lbs), minus 1%, or 1 US ton (2000lbs) plus 10% 
 
1 hectare equals approximately 2.5 acres, minus 1% 
 
 
 approx  actual discrepancy 

2 inches 50 mm     50.8 mm 0.016% 

1 metre   1 yd plus 10% ie 1.1 yds 1.094 yds 0.006% 

1 mile   1.5 km plus 10% ie 1.65 km 1.61 km 0.025% 

1 knot 2 km/h minus 10% ie 1.8 km/h 1.852 km/h 0.029% 

1 hectare 2.5 acres minus 1% ie 2.475 acres 2.471 acres 0.0016% 

1 kg   2 lbs plus 10% ie 2.2 lbs 2.205 lbs 0.0023% 

1 litre   2 UK pints minus 10% ie 1.8 UK pints 1.76 pints 0.023% 

1 litre   2 US pints plus 10% ie 2.2 US pints 2.113 pints 0.041% 

2 ounces 50 gm plus 10% ie 55 gm 56.7 gm 0.031% 

1 tonne 1 UK ton minus 1% ie 2240 lbs 1016.05 kg 0.016% 

1 tonne 1 US ton plus 10% ie 2200 lbs 997.90 kg 0.0021% 

 
 
 
 
----------------------------------------------------------------------------------------------------------------------------- ----------------------- 
Metric, imperial, US measurements - metre, gram, kilogram, litre, cubit, foot, inch, palm, hand, yard, fathom, mile, league, knot, pound, 
ounce, stone, hundred-weight, ton, tonne, dram, pint, gallon, quart, fluid ounce, peck, bushel, gill, shot, cup, table-spoon, tea-spoon, mug, 
acre, furlong, chain, rod, rood, perch, dunam, 40 acres, hectare, simple metric conversions 

 


