Stupid Imperialistic Metric measurements
      Back five centuries ago Europe had a hodge podge of measurement systems.   The width of an English king’s toe, the length of his foot or the distance in his stride was not considered an appropriate standard of measurement for rival nations on the continent.   Virtually each country or principality had a unique and sometimes awkward measurement standard.   The concept of a decimal-based system of measurement was advocated more than four hundred years ago, but not adopted at the time.  The nautical mile was historically defined as a minute of arc along a meridian of the Earth.   Since a minute is 1/60th of a degree, a meridian (1/2 a circle) would be (180 degrees × 60 minutes) or 10,800 nautical miles.   

   The French Revolution (1789) provided reformers in France an opportunity to make all kinds of changes.   In 1791 the French Academy of Sciences was instructed to create a new system of measurements and units.   The academy chose to base its system on natural values that were unchanging, and to use units based on the powers of ten.   They decided to divide a quadrant (½ meridian running from N. Pole –through Paris – to the equator) into 10 million equal pieces.   One piece (a metre, not meter which technically is a measuring device) therefore is 1/10,000,000th of a quadrant, 1/20,000,000th of a meridian and 1/40,000,000th of the earth’s     circumference(*approximately).
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 The French surveyors determined a metre to be 39.37008 inches in length and the historical nautical mile to be 1,851.851851…metres.   Gradual discovery of the earth’s oblateness then caused some confusion and recalibration.   The international nautical mile was defined by the First International Extraordinary Hydrographic Conference, Monaco (1929) as exactly 1852 metres.   The Russians, the US Navy and the British Admiralty thought the nautical mile should be a bit longer.   The US Navy adopted (capitulated to) the 1852 metre- International nautical mile definition in 1954.   The British compromised somewhat in 1970 and today the UK nautical mile is defined as 1853 metres exact.
   SI or "Système International d'Unités" is the official name for the metric system.   Today the meter is officially defined as the length of the path traveled by light in vacuum during a (specified) time interval.   The meter became the basis for other metric units. A gram was originally defined as the weight of a cubic centimeter of water at maximum density, but today a gram is a unit of mass.   The liter was defined as one thousandth of a cubic meter.   The creation of the European Union after WWII has lead to much standardization shared between the involved countries.   Border security and trade between countries is simpler, and they share the same laws (predominantly) and use the same monetary system (except for the UK).   Standardization in the EU also brought the mandatory adoption of the metric system.   Zealots proclaiming the superiority of “SI” have frequently penalized enterprises or individuals caught using archaic (non metric) measurements.    An English butcher was recently fined severely, for audaciously posting a sign in his window which offered beef for sale, by the pound.    In the US as well, pressure from government and academic types has been steadily applied, for the adoption of the metric system.   In the 1980’s fuel pumps in America were gauged in liters and automobile speedometers were conspicuously marked in kilometers/ hr.  
Metrification for the masses

   Metrification is the process of introducing the International System of units (SI / Système International).   The process is largely completed in most countries, but not in the hold out, USA where a mixture of measurements is still used.     The infinitely wise US Congress has authorized studies, passed acts, and has spent money toward metrification, but the political momentum seems to have diminished since the 1980’s.   The USMB (US Metric Board) which was established for planning, coordinating, educating and persuading the public, met with defeat within one year.   The USMB was ineffective and disbanded by the cost cutting Regan administration.   The public response to being re-educated was described as being resistant or apathetic, and full of ridicule.   The metric system however has already taken over in many areas; consumer labeling, automobile manufacture, military slang, medicine, science, sports and transportation.   While most people in the U.S. have studied metric units at school, metric usage remains low in daily life.  Americans still find some customary units useful and stubbornly refuse to dismiss them.   Non SI units like Fahrenheit temperature, gallons, quarts, pints, cups, calories, BTU’s, cycles per second, barrels, troy ounces, caliber, fathoms and nautical miles; just haven’t gone away.  One industry in particular that has been resistant to metrication is - construction.   Japan (an otherwise metricated country) as well as the USA, still uses its own pre metric, indigenous measuring system for construction.   One wonders if these construction people are uneducated, resistant to learning or just plain stubborn.    Could it be possible that builders have a good reason for not adopting metric measurements?
    Somewhat frustrating for the “metric-pundits” must be the realization that some significant and necessary units are not decimally related to basic SI units.   For example the hour, minute and second time intervals have not been supplanted by SI units.    In trigonometry, the non SI (degree, minute and second of angular measurement) units still reign supreme.   The already mentioned international nautical mile is subject to international agreement so their use could be continued for particular applications (like air and marine navigation).     Provisions have been made for the inclusion of non-SI units in car speed (kilometers per hour) and in the measurement of electrical energy (kilowatt hour).
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   Despite the well intentioned, scholarly demeanor of the Système International crowd, they’ve exhibited some inconsistency.    They keep changing their definitions.    The second for example was adopted by the metric system.   It was originally defined as 1/86,400th of a mean solar day.    The metric second was later redefined in terms of astronomical observations.   Even later the second was redefined by the oscillations of a tuning fork, and then again by oscillations of a quartz crystal.    Today the SI second is officially defined as- “the duration of 9,192,631,770 periods of the radiation corresponding to the transition between the two hyperfine levels of the ground state of the caesium 133 atom”.    Who knows how they’ll define a second next year?   As mentioned previously the metre was originally defined as one ten millionth of the distance between the North Pole and the Equator.   Since the French didn’t have the technology in the 18th century to physically measure that distance, they made a prototype meter stick out of platinum and used it as a standard.    The stick was later determined to be about 0.2 mm short.    After that the metre was redefined as a multiple of a specific radiation wavelength.    Officially (for today) a metre is defined in terms of the distance traveled by light in a vacuum (1/299,792,458th of the distance in a second).     Originally the gram was the metric base unit of mass, defined as the mass of one cubic centimeter of water.   Apparently that definition wasn’t good enough.    Today a gram is a derived unit, a fraction of the kilogram (the new base unit).    In a dark vault somewhere in Paris, sits a cylinder (the official kilogram) of 90% platinum and 10% iridium alloy.    The kilogram is the only metric base unit that hasn’t been redefined in terms of unchanging natural phenomenon.    
   The metric system is easily abstracted into the numerical, allowing for easy calculations.   It is fine for engineers, physicists, chemist, surveyors and other pencil pushing types.     It is often unfriendly and counter intuitive though, for those that work with materials on a daily basis.    
   Consider a hypothetical situation where someone is snowbound, alone on a small mountain cabin.  They’ll have no outside contact for a week, nothing to do for entertainment except build a model airplane from a kit that they find.  The raw, uncut material is included and some glue.   Two sets of instructions are given, one in metric and one in inches (Imperial).  They can find no measuring tape in the cabin.  Two additional strips of paper however, are included in the kit, one strip exactly a metre long (with no other markings) and the other exactly one foot long (no markings).    To build the model using either set of plans, the individual parts (fuselage, wings, tail section, etc) first need to be cut to accurate lengths.   At once the metric set of plans would be discovered to be impractical and almost unusable.   How could a close approximation for a part the length of 28cm. or 30cm. be derived, using only the metre long strip of paper for a standard?   Conversely, with the foot long strip you could intuitively develop all of the other imperial measurements that you would need.  Fold the strip once into two 6” parts.    Fold again a 6” part into two 3” parts.   Take a 3” strip and fold accurately into 3 equal parts of one inch each.   Continued halving and cutting would result in ½”, ¼” 1/8” and 1/16”.   The accurate cutting of a section 4 ¾” long would present no problem at all.  The metric advocate would be stuck at 25cm, wondering how to proceed.   
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   Let’s assume that a guy named Jack buys a wood permit from the Forest Service, and then drives out into the forest to cut some wood.   His trailer is 12’ long and he wants some long poles to make a horse coral.   Jack forgot to bring a tape measure however.   Jack doesn’t worry because he knows that his feet are about 12” long.  He steps the first pole off, one foot in front of the other and then makes the cut.   He then carries the pole back to the trailer and discovers that because of his boots, the pole is about 4” too long to fit inside.   Thereafter he subtracts the width of his palm from the length of following measurements.   The rest of the poles fit the trailer almost perfectly.   Twelve feet equals 365.76cm or 3.66 metres.   Without a tape measure, how is Jack going to approximate the length of 3.6 metres?   
   Jack’s wife, Jill was shopping at a flea market.    She spots a rare gizmo that she’s been looking for.   The problem is that there are 3 other gizmos available and each is a different size.    She knows that she needs a gizmo that is about 6” long.    She uses the distance between knuckles of a finger that she knows to be close to an inch, and takes the right gizmo home.    

   The metric system is good for abstraction, but the imperial system evolved through practical use on an everyday basis.   Simple computation of fractions (in the mind) can be tremendously faster and more appropriate than resorting to computation by pencil, slide rule or machine.   The metric system continues to displace the Imperial system however, ostensibly for uniformity and public good, but not entirely for reasons of common sense.  
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   Some of the Old English (Imperial) units have an interesting history.   A hogshead is a large cask with a specified volume.   It usually referred to a contained volume of alcoholic beverages like wine or ale but was also applied to tobacco, sugar or molasses (stored or transported in a cask).   The hogshead was standardized by an act of Parliament in 1423, with little effect as volumes continued to vary with the type of content or location of the cooperage.   A cooper is a person that makes wooden cask (barrels), tubs and buckets.   Coopers were kept quite busy between the 15th and 19th centuries.  There were dry or slack coopers (vessel holds dry goods/ ex: nails, tobacco, fruit) and drytight coopers (vessel keeps dry goods dry/ ex: gunpowder, flour).   White coopers built open containers to hold water (not for shipping/ ex: tubs, buckets, butter churns) and wet or tight coopers build cask for long term storage of liquid (sometimes under pressure, and for transportation/ ex: beer).   So a tight cooper makes a whiskey cask but it’s not proper to call it a hogshead until filled with drink.  
   Whale oil in the 16th century was extremely valuable.   It was used for lamp oil, an all purpose lubricant, in soaps, an additive to drugs and as a major ingredient in a score of other products.    Perhaps centuries before the Pilgrims landed in the New World, Basque fishermen had been returning from there, seasonally.    Basque fishing ships would sail from the Bay of Biscay carrying “barricas” (apx.55 gal. barrels made of oak) in knocked-down form to save space.   They would land 2000 miles away in Labrador, set up shop and render whale oil during the summers.   The barricas would be re-assembled and filled with oil for the return trip, in autumn.   At market in a good year, one 55 gallon barrel of whale oil could bring $8000 - $12,000 in today’s money.     In some years a ship full of oil filled cask could be more valuable than one carrying a year’s worth of looted gold from Mesoamerica. 
   Although metal and plastic containers have largely replaced the hogshead cask or kegs of yesteryear, a few valued coopers are still walking around today.  The oak wood used in a whiskey cask was bent using heat from a fire that usually charred the inside of each stave.   Oak cask made on an assembly line today still require much manual labor and the barrel’s interior  is intentionally charred.   The wood of the cask has a profound ageing effect, imparting tannins, color and flavor upon the final whiskey.   Over a period of years while ageing, a bit of the liquor soaks into the wood or evaporates – this is called the “angels share”.   An oak cask may be used only once for storing bourbon, but then becomes useful (in the same ageing capacity) for wineries and scotch distilleries afterward.  A single hogshead of Limousin oak may be expected to hold a quarter million dollars of rare cognac (Remy Martin Grand Cru @ $1500/bottle).  
Furlong and the plow 

    A mile is 5280 feet but a league is 5280 yards.   A league is also 24 furlongs, 960 rods or 3 miles.   In Roman times a league was considered to be the distance a man could walk in one hour.   The word furlong is seldom encountered today, except in horse racing.  A racetrack for horses is usually a mile long (8 furlongs).  Thoroughbred horses rule at distance races on the tracks but Quarter horses are the undisputed champions at sprinting events (¼ mile or 2 furlongs).   In the American Triple Crown: the distance of the Preakness Stakes is 1.19 miles (just short of 10 furlongs), the Belmont Stakes distance is 1 ½ miles (half a league or 12 furlongs) and the Kentucky Derby is 2 km or 1 ¼ miles (10 furlongs) long.   Five furlongs are closely equivalent to 1 kilometer (1.00584 km exactly).   The word furlong comes from the old English words (furh-lang meaning furrow-long).  The furlong was roughly equivalent to the Roman stade (length of a stadium).  Back around the 9th century, a furlong was the length of a plowed furrow.  It was the distance a team of oxen could plow without resting.  An acre was the amount of land that a man and one ox could till on one day.   In those days an acre was long and narrow because it was difficult to turn a plow around and return.   A rod or perch (16.5 feet or 5.5 yards) is believed to be the typical length of an ox-goad.   An ox is not a special breed of bovine, just one that has been trained as a draft animal.  A chain was 4 rods, 22 yards or 66 feet long.  So, the normal acre in medieval times was a narrow area, 1 chain wide and 1 furrow long.   A thousand years later our acres come in many shapes but possess the same area (43,560 sq. ft.).   
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   Three centuries ago Spanish settlers and pioneers in the southwest measured distances and staked land claims as they traveled north from Mexico.   Usually they tied a knot of rope around the rim of a wheel on their carreta (a two wheeled, ox drawn cart).  If the diameter of the cart wheel was 5 ¼ feet then the knot would make an impression in the soil every 16 ½ feet (one rod) as it was moving.    Every 40 knot-marks in the sand would equal a furlong.   Every 320 revolutions of the wheel would equal a mile.   
 Some other obsolete words are associated with the furlong or at least the plow.   An oxgang was the amount of land tillable by one ox in the plowing season, about 15 acres.   A virgate was the amount of land tillable by two oxen in a season.   A carucate was the amount of land tillable by a team of 8 oxen in a season, equal to 8 oxgangs or 4 virgates.
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  A football field’s playable area (end zones not included) is about 90% of an acre in size.    City blocks in downtown Chicago IL., Salt Lake City UT., Phoenix, AZ., and parts of Melbourne, Australia are generally a furlong in size (8 blocks per mile).   
Gallon and Bushel
    These two units of volume are compelling arguments for the cause of metrication.   The gallon originates from the Latin, “galeta” pail (bucket).   It was a measure of liquid called a “galun” or “jalun” by the medieval Anglo – French.    Historically the gallon has had many different definitions and even now enjoys three.   The U.S. liquid gallon is equivalent to 3.8 L but the U.S. dry gallon equals 4.4 L.   The Imperial (UK) gallon holds 4.5 Liters.  
    The common U.S. liquid gallon hails from the medieval wine gallon.  It was once considered to hold 8 pounds of wine.   In Queen Anne’s time it was defined as the volume of a cylinder 6” deep and 7” in diameter.    Today the liquid gallon is legally defined as 231 cu. in. and is exactly equal to 3.785411784 liters.   The fluid ounce (US) is 1/128th of a liquid gallon (US).   
   The much less common U.S. dry gallon (also called corn gallon) defines volume as 1/8th of a U.S. bushel (268.8025 cu. in. or 4.40488377086 liters.)   [Forget the previous original corn gallon of 272 cu.in.]   
   The Imperial gallon (UK) springs from the ‘ale gallon’ of previous centuries.   *[Bear in mind that in the 19th century there were several other types of gallons in use, with varying definitions that will not be mentioned here.]  The ale gallon like the ale hogshead was larger than its wine counterpart was.    In 1824 the ale gallon was already described as having the volume of 282 cu. in. (= 4.62 L) but British authorities (whishing to seem as erudite as the French) changed it yet again.    The Imperial gallon now equals 4.54609 liters and occupies the volume of 10 pounds of water at 62°F.   The Imperial fluid ounce equals 1/160th (not 1/128th) of an Imperial gallon.    In Ireland, one of the only non SI (metric) units of measurements protected from displacement is the Imperial gallon of draught beer.
   The bushel has historically been a measure of volume for grain, agricultural produce or other dry commodities.    During the Middle Ages a bushel’s volume was defined as that necessary to hold a specified weight of wheat.   Today a U.S. bushel equals 4 pecks or 8 corn/dry gallons (2150.42 cu. in. = 35.24 L).   The Imperial bushel is bigger of course, because it equals the volume of 8 Imperial gallons.  

   Bushels are now most often used as units of mass or weight rather than of volume.   The bushels in which grains are bought and sold on commodity markets are units of weight.   A standard weight is assigned to each commodity and the moisture content is a factor.   It should be realized that a bushel of each commodity is unique and different.  A bushel of corn weighs 56 lbs. but a bushel of soybeans or wheat weighs 60 lbs.   A bushel of plain barley weighs 48 lbs. but a bushel of malted barley weighs only 34 lbs.   A bushel of oats in the U.S. weighs 32 lbs. but across the border in Canada, it weighs 34 lbs.   Okra weighs 26 lbs. per bushel and Kentucky Blue grass seed only 14 lbs.   Many other commodities exist, whose specific values vary according to the jurisdiction (including state to state).    * Pork bellies are also a traded commodity on the mercantile exchanges.   The pig’s belly (bacon) is the most valuable part of the hog.  In trading, the unit used is not a bushel, but 20 tons of frozen, trimmed bellies.   The rest of the hog’s carcass in a commodities market is expressed as Lean Hog futures.  
Gills, Noggins & Jiggers
   Mentioned earlier is the fact that a U.S. fluid ounce is defined as 1/128th of a gallon.  A cup holds 8 fl. oz.  and a pint 16 fl. oz.   The informal word “shot” usually means a small serving of alcohol.   In the U.S. some one took the time to legally define a shot as being equal to 1 fluid ounce (29.574 ml.)   An official shot makes for a stingy drink so good bartenders usually measure spirits with a larger shot glass.  The jigger is a unit of volume for liquor, normally considered equal to 1.5 (U.S.) fluid ounces (44.36 ml). 
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  A typical bartender’s jigger is made of stainless steel and is hourglass shaped with two ends, each end holding a different volume.  There are several combinations of this style of jigger, and measurements may vary anywhere from the pony shot (0.75 fl. oz. – 22 ml) on the small side to 2 fl. oz.(59.15 ml.) on the big side.  The quality of a person’s personality but more often the quantity of their tip can influence which end of the hourglass jigger gets used.  
   The only place the word gill might be encountered these days is in an English, Irish or Scottish pub.  A gill is equal in measurement to ¼ pint.   That would seem to make a gill equal to ½ Cup but this comparison is seldom if ever, encountered.   The customary U.S. gill is 4 fl. oz., or 118.29 ml.   The Imperial gill at 142.06 ml. is bigger (the Imperial fl. oz. is actually smaller than the U.S. version), because there are 5 (not 4) Imperial fl. oz. in an Imperial gill!      There are pubs in Scotland and Ireland that insist upon serving whisky by the ¼ gill (35.5 ml).    In England the traditional ¼ gill is called a noggin.    In northern England the term large noggin might be encountered and it is 8 times larger, at 2 gills or ½ pint.   *Incidentally, a proper pint refers to a bartender having slowly and completely filled a pint container (16 oz.) with ale and without bubbles.   *Many large drinking establishments and bars no longer use shot glasses or jiggers, but instead meter spirits through a hose.  The amount of spirit poured per drink by such a machine is easily pre-adjusted.    Such an arrangement is perhaps speedy but also allows thrifty owners to cheat their patrons.     
