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How do safety matches work ?























                     When you strike a safety match, phosphorus sesquisulphide in the rough "striking" strip


                     reacts with potassium chlorate in the head to give an initial spark. This sets off a solid state


                     reaction in the match head which raises its temperature and starts to decompose the


                     organic components to create a cloud of smoke. The sulphur vapour, which has a very low


                     ignition temperature, bursts into flame and sets fire to the cloud of gas, in turn igniting the


                     wood. Otherwise the match would simply fizz like a sparkler. 





                      Question Number: c00077d
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SAFETY MATCHES


 Safety matches were invented by Johan Edvard Lundstrom of Sweden in 1855. Lundstrom's new match was the first simple and


 safe way to make a fire. His new safety match could only be lit by striking the match against the specially-prepared surface that


 came attached to the box. Lundstrom put red phosphorus on the rough striking paper (on the outside the match box); the other


 fire-starting chemicals were on the match's head. Previous matches gave long-time users an ailment called "phossy jaw;" this


 was a painful and deadly disease caused by the older matchs' yellow phosphorus that ate into the users' jaws.





http://nobel.scas.bcit.ca/resource/glossary/s-z.htmSafety matches (many links)





     These matches can only be lit by striking on the specially prepared abrasive surface on the side of the matchbox, while


     "strike-anywhere" matches (illegal in many countries because of fire hazard) can be struck on any rough surface. 





     The heads of safety matches contain sulfur and oxidizing agents such as potassium chlorate with powdered glass, fillers,


     colouring matter and a binder of glue and starch. The striking surface on the box contains red phosphorus, powdered glass


     or silica (sand), filler and binder. When the match is struck, the heat from the friction causes a small amount of red


     phosphorus on the box to be vapourized as white phosphorus vapour. The latter burns spontaneously in air and initiates the


     decomposition of the potassium chlorate which liberates oxygen. The sulfur ignites and lights the wood of the match. 





     The heads of strike-anywhere matches contain phosphorus sulphide P4S3, oxidizing agents, powdered glass to increase the


     friction and a glue as a binder. Since both phosphorus and sulfur are present on the heads of the strike-anywhere matches,


     striking these matches anywhere will generate enough heat of friction to ignite the phosphorus sulfide. The train of


     reactions thereafter is similar to that which is described above.





http://www.bartleby.com/81/14725.html





                              Safety Matches.


    


   In 1847 Schrötter, an Austrian chemist, discovered that red phosphorus gives off no fumes, and is


   virtually inert; but being mixed with chlorate of potash under slight pressure it explodes with


   violence. In 1855 Herr Böttger, of Sweden, put the red phosphorus on the box and the phosphorus


   on the match, so that the match must be rubbed on the box to bring the two together. (See


   PROMETHEANS, LUCIFERS.)





http://www.bbc.co.uk/dna/h2g2/alabaster/A283132








  Matches














  The match was invented in 1805 by a man named Jean Chancel. As is the way with history, this


  bold statement pushes a great many experiments under the carpet, but Chancel is the man usually


  credited with the deed, although about the only resemblance between his device and the modern


  match is that the end result is a burning stick. Nevertheless, Chancel's invention was a substantial


  improvement over the existing method of firelighting, which involved igniting wood shavings from


  sparks struck from a flint and steel. If you have ever tried this, you'll know that even under ideal


  conditions it's not an easy task - especially if you're desperate for a cigarette.





  Jean Chancel, Sugar and the Match





  Chancel, using materials readily available in the early 1800s, based his match around a wooden


  splint tipped with sugar. To our modern eyes this may seem to be a curious choice, but Chancel


  knew that, once lit, sugar burns with a very hot flame. The problem, as five minutes with the kitchen


  sugar bowl will reveal, is to get the crystals to ignite in the first place.





  The phenomenon that we call burning is a chemical reaction between the fuel substance and


  oxygen from the air. Sugar in the bowl is stable in air; you can go away on holiday and confidently


  expect it not to have gone up in flames by the time you get back. In order to get sugar (or any other


  fuel) to burn, you have to first heat it up to a certain critical temperature, which for sugar is very hot


  indeed. 





  Any chemical compound consists of a number of chemical constituents, bound together by a


  certain amount of energy. If the constituents are broken apart, for instance when the compound is


  burning, the energy that was being used to hold it together is released, usually in the form of heat.


  With sugar, once you have induced it to catch fire in the first place, enough of this heat is released


  to keep the reaction going until there is no more sugar left. 





  Once Chancel's sugar was burning, then, it would keep going long enough to ignite the wooden


  splint. His problem was to provide the initial burst of heat, and he solved this by mixing the sugar


  with another white crystalline substance, potassium chlorate. This is the stuff that is found in


  chlorate tablets for the treatment of sore throats. 





  The clever bit was to dip the coated tip of the splint into the bottle of concentrated sulphuric acid


  that you kept (very carefully) in your coat pocket. This caused the potassium chlorate to


  decompose into an unpleasant yellow gas, chlorine dioxide. This not only smells like a cross


  between chlorine and burnt sugar, but also has the endearing property of exploding on contact with


  hot glass, sparks, alcohol, or indeed any organic material, such that it often appears to detonate for


  no particular reason. In the presence of sugar and wood, it detonates with gusto, providing in a flash


  the initial kick required to set light to the waiting sugar molecules. Once the sugar is blazing away,


  the wooden stick catches fire and the match is alight. 





  Refinement and Development





  Later workers continued to refine the method, culminating in the Promethean Match, patented in


  1828 by Samuel Jones of London. This consisted of a glass bead filled with acid, coated in the


  igniting mixture, and then wrapped in paper. Users merely had to break the glass with pliers (or with


  their teeth!) to initiate the reaction that set light to the paper wrapping. 





  The search was on, though, for an alternative that did not involve dangerous acids. Many


  researchers worked with the idea that rubbing two rough surfaces together will produce a certain


  amount of heat, and in the early 1800's several commercial manufacturers, including Samuel Jones,


  produced chlorate-based friction matches. The first was a splint tipped with a mixture of potassium


  chlorate and antimony trisulphide; if this was rubbed vigorously enough on a piece of sandpaper, the


  chlorate could be made to oxidise the sulphide, resulting in enough released chemical energy to


  light the splint. However, these matches were extremely difficult to light, and frequently erupted in a


  shower of sparks. In addition, the smell of emitted hydrogen sulphide gas (as found in rotten eggs)


  was offensive to the extent that Jones' box carried the warning 'Persons whose lungs are delicate


  should by no means use Lucifers'. 





  Meanwhile, other workers were focusing on the fact that white phosphorus and sulphur react


  explosively when melted together. Again, potassium chlorate provided the oxidising trigger. All three


  compounds were combined on the match-head, so that a rub across a rough surface provided


  enough frictional heat to set the reaction going. Far from being difficult to light, these matches were


  prone to spontaneous ignition, but frantic rubbing and bottles of acid could now be dispensed with


  and these new matches entered common usage. 





  Unfortunately, white phosphorus is a lethal poison causing an unpleasant type of bone gangrene


  called Phossy-Jaw, and escalating deaths of workers in the match factories resulted in a law being


  passed which banned its use. 





  Phosphorus occurs in a number of forms, and researchers quickly found that one of the red variants,


  known as Schenk's Scarlet, made an adequate replacement. Although it can produce the


  symptoms of phosphorus poisoning when injected into the bloodstream, it is inactive when the


  fumes are breathed in or the solid ingested. More modern versions are based on phosphorus


  sesquisulphide, potassium chlorate and powdered glass, with some added colouring to give the


  familiar red head. 





  Of course, of the 100,000,000 matches used daily in the UK alone, a large proportion are not the


  traditional 'strike anywhere' matches described above, but are instead the ubiquitous 'safety'


  matches. These do not depend on friction alone to ignite them; there is a chemical reaction between


  the match and a special striking surface on the box. But that, as they say, is another story.








http://www.bbc.co.uk/science/scienceshack/backcat/multimedia/visafetymatch.shtml


Creating fire is a lot easier than it used to be, thanks to


                                some hot chemistry. Read on below to find out about


                                safety matches, or click on the picture to watch my


                                video tribute to the man who invented the first friction


                                match, John Walker.





                                These days you can buy two different types of match.


                                Safety matches, invented in 1855 by a Swede called Johan


                                Lundstrom that can only be struck on the side of the box


                                and friction matches that can be struck on anything


                                (beards, bricks and sandpaper).





                                The safety aspect of the Johan Lundstrom's matches


                                comes from the separation of the combustible ingredients


                                between the match head and the special striking surface on


                                the side of the matchbox.





                                The trick of a match is to amplify the very small amount of


                                heat generated by the friction of striking the match, into a


                                flame. The striking surface is a mix of powdered glass for


                                friction, red phosphorus and glue. When the match is struck


                                the heat of friction converts the red phosphorus to white


                                phosphorus, which is unstable at room temperature and


                                spontaneously ignites in contact with air. This spark is then


                                used to set the match tip alight. The match tip contains a


                                reactive mixture of antimony trisulphide and potassium


                                chlorate, held together by glue. Antimony trisulphide


                                combusts at a reasonably low temperature and the tiny


                                spark produced by striking the red phosphorus surface is


                                enough to ignite it. The potassium chlorate contains lots of


                                oxygen and this feeds the combustion allowing it to burn


                                enough to set fire to the wooden matchstick. And there you


                                go - instant fire.





                                The friction matches that you can light on any rough surface


                                basically work on the same principle. The red phosphorus


                                on the striking surface is replaced by phosphorus sulphide


                                (of one form or another) in the match head. This


                                decomposes and burns at the low temperatures generated


                                by friction and set fire to the rest of the match.





                                The British chemist, John Walker invented the first friction


                                match, in 1827. Before that making fire was a difficult and


                                unreliable business. Click on the picture at the top to see


                                my video and find out more.





http://jchemed.chem.wisc.edu/JCESoft/CCA/CCA3/MAIN/MATCHES/PAGE1.HTM


Safety Match Chemistry: Red Phosphorus and Potassium Chlorate





     The chemical reaction that underlies common safety matches is demonstrated.





                                                                                      (150 )
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     oxides/phosphoric acid, redox reaction, strong oxidizing agent, strong reducing agent,
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     Multimedia





            Play movie (QuickTime 3.0 Sorenson, duration 18 seconds, size 1.5 MB) 





     Potassium chlorate is sprinkled on a small mound of red phosphorus. A gentle tap with a hammer causes the mixture


     to explode.








      Potassium chlorate is


      mixed with red


      phosphorus. 





                       A gentle tap with a


                       hammer... 





                                        ... causes the


                                        mixture to explode. 








                                                                 Additional still images for this movie











     Matches





            Play movie (QuickTime 3.0 Sorenson, duration 20 seconds, size 1.6 MB) 





     The gritty material on the side of a match-box is coated with red phosphorus. The match-head contains potassium


     chlorate and some red coloring. When the match-head rubs against the box, friction ignites the mixture of phosphorus


     and potassium chlorate. 








      A match-box. 





                       Friction ignites the


                       mixture of


                       phosphorus and


                       potassium chlorate. 








                                                                 Additional still images for this movie











     Discussion





     By separating the strong oxidizer (potassium chlorate) from the reducer (phosphorus) the matches are prevented


     from igniting spontaneously. Unlike the safety matches shown here, strike-anywhere matches are made with oxidizer


     and reducer together in the match head so that only friction or elevated temperature is required to ignite them. 





     Demonstration Notes, Warnings, Safety Information, etc.








     Exam and Quiz Questions





     1. In this reaction, which substance is the oxidizing agent? Which is the reducing agent? 





     2. What observable evidence indicates that a chemical reaction has taken place? 











http://pearl1.lanl.gov/periodic/elements/15.html


Phosphorus





                For matches 





 Atomic Number:


                         15


 Atomic Symbol: 


                         P


 Atomic Weight: 


                       30.97376


 Electron Configuration: 


                      [Ne]3s23p3








History





(Gr. phosphoros, light bearing; ancient name for the planet Venus when appearing before sunrise) Brand discovered phosphorus in


1669 by preparing it from urine. 





Properties





Phosphorus exists in four or more allotropic forms: white (or yellow), red, and black (or violet). Ordinary phosphorus is a waxy


white solid; when pure it is colorless and transparent. White phosphorus has two modifications: alpha and beta with a transition


temperature at -3.8oC. 





It is insoluble in water, but soluble in carbon disulfide. It takes fire spontaneously in air, burning to the pentoxide. 





Sources





Never found free in nature, it is widely distributed in combination with minerals. Phosphate rock, which contains the mineral


apatite, an impure tri-calcium phosphate, is an important source of the element. Large deposits are found in Russia, in Morocco,


and in Florida, Tennessee, Utah, Idaho, and elsewhere. 





Handling





It is very poisonous, 50 mg constituting an approximate fatal dose. Exposure to white phosphorus should not exceed 0.1 mg/m3


(8-hour time-weighted average - 40-hour work week). White phosphorus should be kept under water, as it is dangerously reactive


in air, and it should be handled with forceps, as contact with the skin may cause severe burns. 





When exposed to sunlight or when heated in its own vapor to 250oC, it is converted to the red variety, which does not


phosphoresce in air as does the white variety. This form does not ignite spontaneously and is not as dangerous as white


phosphorus. It should, however, be handled with care as it does convert to the white form at some temperatures and it emits highly


toxic fumes of the oxides of phosphorus when heated. The red modification is fairly stable, sublimes with a vapor pressure of 1


atm at 17C, and is used in the manufacture of safety matches, pyrotechnics, pesticides, incendiary shells, smoke bombs, tracer


bullets, etc. 





Production





White phosphorus may be made by several methods. By one process, tri-calcium phosphate, the essential ingredient of phosphate


rock, is heated in the presence of carbon and silica in an electric furnace or fuel-fired furnace. Elementary phosphorus is liberated


as vapor and may be collected under phosphoric acid, an important compound in making super-phosphate fertilizers. 





Uses





In recent years, concentrated phosphoric acids, which may contain as much as 70% to 75% P2O5 content, have become of great


importance to agriculture and farm production. World-wide demand for fertilizers has caused record phosphate production.


Phosphates are used in the production of special glasses, such as those used for sodium lamps. 





Bone-ash, calcium phosphate, is used to create fine chinaware and to produce mono-calcium phosphate, used in baking powder.





Phosphorus is also important in the production of steels, phosphor bronze, and many other products. Trisodium phosphate is


important as a cleaning agent, as a water softener, and for preventing boiler scale and corrosion of pipes and boiler tubes. 





Phosphorus is also an essential ingredient of all cell protoplasm, nervous tissue, and bones.








Fire - our worst enemy, our best friend - was difficult to create until Robert Boyle invented the match in 1680. Although fire could be made by rubbing sticks together or by striking flint to steel, this was a time consuming process. Boyle discovered that when phosphorus and sulfur were rubbed together, they would burst into flame. Boyle knew that this was not because of friction, but because of chemical nature of these two substances. Although convenient, Boyle's matches were not very safe, because sometimes they accidentally went up in flames while in a pocket. (Warm surprise!) With some improvements and a little fine tuning, this invention led to your modern safety match many years later. 








Many articles which we constantly use are so commonplace that we take them for granted with no thought of how and where they are made nor of their curious beginnings. An interesting example is a match. One of the oldest methods of creating fire was to strike one stone with another until a spark ignited a bit of dried moss. Much later, a chunk of iron was used instead. By the 14th century, on the hearth of every household was a box containing a steel striker, a flint stone, and a piece of charred linen or "tinder. ' The tinder was ignited by a spark, and by blowing on it and a little pile of splinters, shavings or pine needles, they burst into flame.In 1680, Robert Boyle discovered that by coating coarse paper with phosphorus, and drawing a sulfur-tipped wooden splinter through a fold of it, he could create fire. But the phosphorus was poisonous and very expensive. In 1780 the Phosphoric Candle or Ethereal Match -- waxed paper or string tipped with phosphorus, in a sealed glass container -- was produced in France. When the glass was broken the phosphorus ignited and set fire to the paper or string.In 1805 the Instantaneous Light Box or Oxymuriated Match appeared a bottle of sulfuric acid and 50 chemically-treated wooden splints that ignited when dipped in the acid. It sold for $2. 00 -- four cents per match.Most people, however, relied on flint, steel and tinder until long after an Englishman, John Walker, invented the friction match in 1827. Those first matches, which he called "Sulphurata Hyperoxygenta Fricts," were 3-inch wooden splints tipped with potassium chlorate, antimony sulfide, gum and starch. When drawn through a folded piece of sandpaper, one of them would ignite with a series of explosions, like a string of firecrackers, and a shower of sparks.For many years, most friction matches were tipped with a mixture of white phosphorus and sulphur, and could be struck anywhere -- including the seat of your pants -- but they left a luminous streak and produced an evil-smelling vapor that was poisonous. When Samuel Jones began making the ' Lucifer, ' in 1829, on the boxes was printed a warning that this gas should not be inhaled. Today the kitchen or "farmer's ' match is a splint of white pine, 2-3 /8 inches long, dipped in a chemical to prevent after-glow and then in parafin to make the surface burn readily. A total of 32 ingredients are in the head which, except for its small sensitive tip, will not ignite under ordinary friction. They are made in a completely automatic, continuous machine that produces more than a million matches per hour. From the time a block of white pine is fed into it, until, 60 minutes later, the matches emerge in boxes ready for shipment, they arc not touched by a human hand. A waterproof match requires 90 minutes. After red phosphorus, a nonpoisonous form, was discovered in 1845, J. E. Lundstrum invented the safety match and for many years it was a Swedish monopoly. They are marketed in small, paper-thin wooden boxes with a mixture including red phosphorus painted on one edge. The small wooden splints, made of aspen, are tipped with quick-burning chemicals, such as potassium chlorate, which must be ignited by rubbing them on that treated edge of a box.The paper book match was invented in 1892 by Josphua Pusey, a Philadelphia patent attorney. The Diamond Match Company bought the patent, fixed the number of matches per book at 20 and, to make it a safety match, put the striking surface on the outside of the cover.Lighters now used instead of matches are merely a modern version of the ancient method using flint, steel and tinder.





Who invented matches? 
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The quest for ways to ignite a fire began about 1.5 million years ago, when the caveman discovered that he could start a fire by rubbing two sticks together, and ended with the successful invention of the non-toxic matches we use today.


Today, approximately 500 billion matches are used each year and about 200 billion of these come from matchbooks.


In 1669, an alchemist, one who mistakenly believes that he can change base metals into gold, mixed up a batch of something which was, surprisingly, not gold, but a substance he named phosphorous. Since his recipe did not produce the gold he desired, he tossed it onto the heap of history.


Next was Robert Boyle, an English physicist, after whom Boyle's Law was named. He cleverly coated a piece of paper with phosphorous and, armed with a splinter of sulfur-coated wood, bravely bulled the wood through the paper, which burst into flames.


Much later, in 1826, John Walker stumbled upon a chemical concoction that produced fire. After stirring together a mixture of chemicals, which did not contain phosphorous, John removed the stick he used, only to find a dried lump at its end. When he scraped the stick against the floor to rid it of the lump, the stick ignited. His mixture of antimony sulfide, potassium chlorate, gum, and starch could produce fire. In his rush to demonstrate his discovery to others, John bypassed the patent office.


In no time, a person at one of John's demonstrations, Samuel Jones, spotted an overlooked, golden opportunity, and patented the invention under his name. Mr. Jones produced matches he named Lucifers, which produced phenomenal sales. The widespread availability of the matches actually led to a significant increase in smoking.


The dark side to Lucifers was their ungodly odor, and the fireworks display they gave when ignited. In fact, Lucifers carried a warning label stating that they, not the cigarettes they lit, were dangerous to one's health!


In the 1830s, Charles Sauria, a French chemist, decided to improve upon the existing formula by adding white phosphorous to do away with the stench of the matches. What Mr. Sauria did not know, was that white phosphorous was lethal to those who came into contact with it.


Unknowingly, he created a deadly monster by adding the white phosphorous. The phosphorous was responsible for a nearly epidemic disease known as "phossy jaw," match factory workers developed poisoned bones, and children who sucked on the matches developed infant skeletal deformities. Even the amount of white phosphorous contained in one pack of matches could kill a person, and actually did, through numerous suicides and murders.


Finally, by 1910, the general public's awareness of the dangers of the white phosphorous in these matches led to a worldwide campaign to ban them. Thankfully, Diamond Match Company obtained an U.S. patent for the first nonpoisonous match, which used the harmless chemical sesquisulfide of phosphorous in place of the deadly white phosphorous.


So critical was Diamond Match Company's discovery to public health, that U.S. President Taft made a public plea to the Company voluntarily to surrender their patent rights to the invention. Despite the enormous moneymaking potential of the patent, Diamond Match Company granted President Taft's request on January 28, 1911. Congress followed suit by passing a law that raised the tax on white phosphorous matches to a level so high that their production soon ceased.


Discussion of the match would be incomplete without mention of the matchbook. John Pusey, in 1892, invented something he named the matchbook. He had the right idea, but had it backwards, as he placed the striking surface for the match on the inside of the book of 50 matches, so when one match was struck, the remaining 49 also ignited!


Once again, Diamond Match Company intervened and saved the day, by purchasing the patent to the matchbook, by moving the striking surface to the outside of the cover where it belonged, and by marketing the revamped match as the "safety match."











MATCHES Humans had used controlled fire to modify their environment for thousands of centuries before means were discovered to activate fires chemically. At some time long before the beginning of recorded history, people in widely separated parts of the world learned how to spark fires at first by the friction of rubbing two sticks together, and later (and more easily) with, flint and steel. However, it was not until 1680 that an Englishman named Robert Boyle discovered that phosphorus and sulfur would burst into flame instantly if rubbed together. He was convinced that the flames were caused not by friction but by something inherent in the nature of the phosphorus and sulfur themselves. He was right. He had uncovered the principal that would ultimately lead to the modern match. In the early nineteenth century, many different chemical fire-starting devices were developed in Europe. Some used Boyle’s phosphorus/sulfur combination, others involved gaseous hydrogen, but all were quite cumbersome and dangerous. 


In 1827, an English pharmacist named John Walker produced his "sulphuretted peroxide strikables," gigantic, yard-long sticks that can be considered the real precursor of today’s match. Small phosphorus matches were first marketed in Germany in 1832, but they were extremely hazardous. In 1836 in the United States, Alonzo D. Phillips of Springfield, Massachusetts, obtained a patent for "manufacturing of friction matches" and called them locofocos. The danger problem was not resolved until the invention of amorphous (red) phosphorus in 1845. Carl Lundstrom of Sweden introduced the first red phosphorus "safety" matches in 1855.


�PRIVATE "TYPE=PICT;ALT=h-match3.jpg (18098 bytes)"��INCLUDEPICTURE  \d "../../images/inventions/matches.jpg"�Joshua Pusey invented book matches in 1889. He was a well-known lawyer in Pennsylvania before the turn of the century. He smoked cigars. One day he was invited to a dinner party by the Mayor of Philadelphia. He dressed in his best clothes, and all was fine-except for one thing. The big box of wooden kitchen matches he was carrying to light his cigars, stuck out of his vest so much that he felt embarrassed. Why did matches have to be so bulky? He wondered! Why couldn't they be made out of paper instead of wood? Paper matches would be lighter and much smaller. Mr. Pusey worked at his idea, and in 1889 he patented paper matches. He tried to interest people in his invention, but for eight years, no one seemed to care. Then in 1897, Pusey got his break. The Mendelsohn Opera Company wanted a special way to advertise their New York opening. They used books of paper matches with their name printed on them. 


Suddenly everyone was talking about book matches, and paper matches began selling as fast as they were made. In later years Joshua Pusey sold his rights to the Diamond Match Company. He was known to joke to his friends that he was by then known all over as "the match man," not as a distinguished lawyer who had pled cases before the United States Supreme Court.
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FUN FACTS: 


Today, 500 billion matches are used each year, about 200 billion from matchbooks.











When the Tierra del Fuegans, a primitive people living as the inhospitable southern tip of South America, were first discovered by Europeans, they had no knowledge of how to start a fire. They simply waited for nature to produce it and then kept it going for years on end. Israelites in the Old Testament were rubbing sticks together to produce fire. The Ancient Greeks gave us the word “match,” which is derived from their word for dried fungus, which was saved up to ignite by flint-produced sparks. Archimedes started fires by directing the sun’s rays through a lens. Things developed rather slowly for the next 2000 years. By the early 1800s, the tinderbox was a standard ingredient in every home and in �every gentleman’s pocket. But, as Charles Dickens once complained, with luck, one might get a fire from a tinderbox in half an hour on a damp day! ��In 1827, however, a French chemistry student, Charles Sauria, discovered the principle of the phosphorus match. After watching a demonstration of the reaction of sulphur mixed with Chlorate of Potash, Sauria eventually experimented by rubbing the prepared end of his match on a wall where there was some phosphorous. His match immediately ignited, and so did the development of the match industry! The first phosphorous friction matches were manufactured in the United States in 1836. ��By 1850, there were 60 match factories in the entire country. In that same year, the first such factory opened in California. New York, with 18, was far ahead in both number and production. Connecticut was second with nine, and Massachusetts was third with eight. By 1860, the number of plants had increased to 75. The industry then employed 604 men and 648 women, many working part time or at home. ��By 1880, however, the number of match manufacturers dropped from a high of 79 to 37. As the larger companies had become mechanized, smaller businesses that used older, less efficient machines had been pushed to the edge of failure. Many had been forced to shut down after the stock market crash of 1873 led to a deep depression. To make matters worse, the nation’s two largest match companies were deadlocked in a ruinous price war. ��Swift & Courtney & Beecher, a consolidation of three match makers, had entered St. Louis and the Midwest from the East Coast. Accordingly, O.C. Barber built a factory in Philadelphia and cut prices even further. Swift & Courtney & Beecher struck back by introducing new and cheaper brands. Between 1878 and 1880, Barber’s company lost about $90,000. He and William Swift, president of Swift & Courtney & Beecher, finally agreed that they were each cutting their own throats and that a merger would be best for everyone. The two great giants of the industry, and ten other companies, merged to form the Diamond Match Company of Connecticut in December, 1880, although production didn’t begin until early 1881. �With the formation of Diamond, and its purchases of the rights to Joshua Pussey’s matchbook in 1894, the American match industry, as we know it, was born.


Although, worldwide, the 20th century industry was dominated by Swedish Match, here at home the domestic industry was ruled by the Big Five: Diamond, Universal, Lion, Ohio, and D.D. Bean. The American match industry reached its height in the 1940s and 1950s. It should be noted, however, that D.D. Bean's "slice" of the industry was basically vending machine matches. Its matchbooks were cheap, poorly made and usually disdained by collectors. In 1991, though, after acquiring new four-color printing equipment, D.D. Bean introduced the first Joe Camel cigarette set. Since then, their cigarette advertising covers, at least, have been slick and attractive.


By the mid-1980s, the industry had collapsed here in the United States. It just couldn't compete any longer with foreign imports. Most of the previous great companies were gone. Today there are only three major manufacturers left in North America, all in the US: Diamond (which only makes boxes), Bradley Industries (which owns Atlas and produces basically all of the small business matchbooks), and D. D. Bean (which still has the resale/vending market).


Everyone has heroes. Librarians have Melvil Dewey, auto enthusiasts have Henry Ford...and we have Joshua Pusey. Ol' Josh, a Philadelphia lawyer, invented the matchbook in 1892 right here in the United States. Diamond Match Company purchased the rights to it in 1894, and the matchbook was on its way. The first commercial matchbooks were "blanks," meaning they had no printing on them. The first matchcover “ad” appeared in 1889, when the manager of the Mendelson Opera Company bought 200 blank matchbooks and had hand-printed messages and pictures of the opera’s leading players put on them. There is only one copy of this matchbook left today. It was owned by Diamond International for many years and was insured for $25,000. [see pic on main page]. Currently, it is owned by the Franklin Institute of Philadelphia and is on display at Diamond's headquarters in Colquet, MN.


When the first commercially printed matchcover was produced, and who was responsible for it, are murky questions. The best current guess is Binghamton Match Co., NY, 1893/1894. Binghamton was actually the first to produce a matchbook from Pussey's invention, but Diamond, according to the story, sued them out of existence for patent infringements. I actually found a picture of this little known cover...and it carries a printed advertisement! Apparently, it was actually displayed at the 1952 RMS convention, but to my knowledge hasn't been seen since. There is another contender, though. Kaeser & Blair, c. 1895. Kaeser & Blair was, and still is, an advertising/ novelty/jack-of-all trades company whose association with matchbooks goes back almost to the very beginnings. I have a letter from the president of the company stating that he is under the impression that it was, indeed, K & B which printed the first matchbook. Other than that, however, I've been able to find neither any substantiating nor any conflicting information.


The next big milestone in our exciting story came in 1902, when a young salesman for Diamond, H. C. Traute, strolled into the office one afternoon with an order for 10 million matchbooks from Pabst Brewing Co. Up to that point, matchbooks hadn't caught on in any major way, but this was the first large-scale order, and it heralded a new era in the American match manufacturing industry. It was also Traute, by the way, who came up with the phrase, "Close Cover Before Striking."


From there, matchbooks reached their golden age in the 1940s and 1950s, with fine artwork and a dazzling variety of types and sizes. In the mid-1980s, the American match industry collapsed, a victim of high labor costs and overseas competition, and with the current anti-smoking campaigns and disposable lighters, there's no question that the matchbook is on the decline. Whether it will eventually disappear all together decades in the future is anyone's guess. Because of its American origins, the matchbook has always been basically a phenomenon of the Western World. The rest of the world has always mainly stayed with the matchbox. One would think that the matchbook would stay alive for its advertising advantages alone...we'll see.








