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INTRODUCTION


“Hell, there are no rules here—we’re trying to accomplish something.”

—Thomas A. Edison

FROM THE FIRST WHEEL WAY BACK WHEN, our inventions have been what move us forward. Our evolution still depends largely on the tools we create, great ideas made manifest, improved upon, occasionally perfected. Everywhere, we live in a world of ideas materializing.

As of this writing, a yellow bulldozer/backhoe hulks outside of my apartment window, large trucks beep in reverse; metal blades shear through pavement; bulldozers scoop giant concrete chunks from the street as easily as a boy scoops up a handful of marbles; a construction manager shouts into a cell phone. They are replacing old waterlines that were surely an innovation in their day. When it’s all said and done, the people living on this block will shower and wash, safe from the threat of lead poisoning from the old piping. In the meantime, I throw a CD into the stereo to drown out the ruckus and sit down at the laptop computer to tap out flurries of e-mail over the Internet. I do not have far to go to find inspiration for a book about human ingenuity.

As civilizations emerged, so did systems of economy that rewarded innovation, ultimately attempting to protect that abstraction so crucial to any alleged meritocracy, “intellectual property.” Today, these are called patent and trade offices, and many countries have established sophisticated systems of laws which they help to uphold. A patent protects a person’s idea so that he might rightly profit from it, thereby encouraging innovation as a means to prosperity.

In this book, many ideas, large and small, are explored and celebrated. Inventions tend to reflect our needs and desires, sometimes even our fears; they are inspired by the drive to improve life, make it more manageable, more efficient, and even more fun. If necessity is the mother of invention, then madcap ingenuity must be its errant father. How does one explain the success of the Slinky or the perennial attraction of the Chia Pet without careening happily towards the absurd?
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Four close friends, Thomas Edison, John Burroughs, Henry Ford, and Harvey Firestone, inspect an antique mill wheel.

As a broad survey, this book celebrates all branches of the patent family tree. Be it Bubble Wrap, barbed wire, or the artificial heart, a patent reveals our values, our idiosyncrasies, and the spirit of invention that is such a fundamental part of human nature. This illustrated collection of patents offers insight into some of the defining principles of each invention represented, the inventor’s original intention (sometimes wildly different from its ultimate use), and the peculiar visionary genius these singular patents were issued to protect. Many of the items were patented in an inventor’s home country in addition to the United States. For the sake of consistency, this book relies mostly on the patent language and illustrations obtained from the U.S. Patent Office.

Since Thomas Jefferson handed out the first patent in 1790, the United States Patent and Trademark Office has granted more than six and a half million patents in the effort to foster scientific advancement and economic prosperity. These pages represent only a tiny yet significant fraction of these.

I hope this book does more than reflect upon the particular genius of some well-known objects and ideas; I hope it stirs within the reader that innate desire to invent. Like evolution, one invention often gives rise to another—the replacement of the water pipes beneath my street is a good example of this. That I can once again hear the ruckus outside because my old CD player is skipping is yet another. Invention is a constant work-in-progress to which this book pays respectful tribute.

—Ben Ikenson



PATENTS: A HISTORY


“Congress shall have the power to promote the progress of science and useful arts by securing for limited times to authors and inventors the exclusive right to their respective writings and discoveries.”

—Article, Section 8, U.S. Constitution

The Beginning

Although many of the United States’s original thirteen colonies upheld some form of patent law, the original concept of the patent, as we now know it, was not a uniquely American idea. In 1449, King Henry VI of England awarded a patent to a “John” of “Utynam” for his distinctive way of manufacturing stained glass. It soon became clear that offering inventors some protection of their ideas benefited not only the individuals who came up with new things, but helped contribute to the economic growth of whole countries. So, when the settlers from England began arriving in America, they brought the concept of patent law with them.

So strong was the belief of the founding fathers in the usefulness of patent, trademark, and copyright law that tenets of the principle were written into the Constitution: Article 1, Section 8, Clause 8 of the U.S. Constitution, the “Intellectual Property Clause,” is the basis upon which our patent laws are built. In fact, the contemporary patent office is founded on three acts passed during our country’s early years: the Patent Act of 1790, the Patent Act of 1793, and the Patent Act of 1836.

Thomas Jefferson was among the group that led the charge to establish the first patent laws in the United States in 1790. The Patent Act of 1790 stipulated that all applications must be accompanied by a model of the invention, since Jefferson felt that patents should only be issued for tangible, physical things, not ideas. The first patent act also explicitly prohibited foreign patents from winning protection on U.S. soil. Samuel Hopkins of Pittsford, Vermont, was the recipient of the very first U.S. patent awarded by the new office for his improvement in the making of “Pot Ash.”

A few years later, a second act was passed, partly in response to the large number of complaints from inventor about the inefficiencies of the first act. In 1793, a compromise of two competing bills drafted by Thomas Jefferson and Alexander Hamilton was drawn up, resulting in the Patent Act of 1793. This act established a formal review board consisting of three positions, the Secretary of State, Attorney General, and Secretary of War. However, there still was little organization within the patent office.

Reinventing the Patent Office

A rise in patent applications after the Civil War and during Reconstruction firmly established the need for a more efficient patent office. The Patent Act of 1836 established a Patent Office under the Department of State, and Henry Ellsworth, who helped draft the Act, was appointed the first Commissioner of Patents. In addition to streamlining the application procedure, the Patent Act of 1836 also called for copies of all new patents to be distributed to libraries throughout the country, providing the general public with knowledge about the latest inventions. It is this act that the current Patent Office is based on.

In 1975, the Patent Office changed its name to the Patent and Trademark Office. Today it is now one of fourteen bureaus of the Department of Commerce and is located in Arlington, Virginia, where more than five thousand people are employed by the office for the express purpose of examining patent and trademark applications.

Model Trouble

On December 15, 1836, a fire in the Patent Office destroyed all records and most of the patent models. Congress appropriated $100,000 for the restoration of 3,000 of the most important models. Forty years later, a second fire destroyed another 76,000 models. In 1880, the model requirement was deemed impractical, and in 1893, the remaining models were placed in storage.

Eventually, the models were sold at auction or became lost to obscurity. Some 2,500 of them ended up at the Smithsonian Institution, while thousands more landed in the estate of philanthropist Sir Henry Wellcome who, it is believed, intended to establish a museum for them. Following his death, many of these were in turn auctioned off. In 1979, Cliff Petersen, a designer and inventor within the aerospace industry, obtained some eight hundred crates—some of which had not been opened since they were packed up in 1926—for $500,000. Petersen donated 30,000 models and one million dollars to the United States Patent Model Foundation, keeping approximately 5,000 models in his personal collection—yet many historic models were still landing in antique shops and flea markets.

A Home for Patent Models

In 1998, Alan Rothschild created the Rothschild Petersen Patent Model Museum in Cazenovia, New York. A significant segment of his collection was purchased from Cliff Petersen, and Rothschild also purchased all eighty-two models comprising the Patent Model Museum in Fort Smith, Arkansas. Thanks to the generosity of the Rothschild Petersen Patent Model Museum, several photographs of these models are represented in this book. [image: image] 



ONE
The Radical and Revolutionary Patent
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AIRPLANE


Patent Name: Flying-Machine
Patent Number: 821,393
Patent Date: May 22, 1906
Inventor: Orville Wright and Wilbur Wright, of Dayton, Ohio

“Man must rise above the Earth—to the top of the atmosphere and beyond—for only thus will he fully understand the world in which he lives.”

—Socrates

What It Does
 
Enables human beings to travel by means of flight.

Background
 
On December 17, 1903, a telegram came from Kitty Hawk, North Carolina, that ushered in an important new chapter in history. Orville Wright informed his father of the success that he and his brother Wilbur had enjoyed that very morning when they tested their invention: the flying machine. On the last test of the morning, Wilbur had stayed airborne for fifty-nine seconds and traveled 852 feet.
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Orville and Wilbur Wright

To fly has been a dream of mankind since its beginnings; what took place that morning was, to a great extent, the culmination of exacting human will over countless eons. The Wright brothers had selected the outer banks of North Carolina for their windy atmosphere to help takeoff, and for the sands to soften their landing.

The Wright brothers’ flying machine resembled a sophisticated version of a modern-day hang glider. Fastened into position, the operator propelled the apparatus forward along a rail; the biplane lifted off the ground propelled by both motor and wind. Its lightweight material and aerodynamic design were central to its success.

How It Works

The biplane design features two “aeroplanes”—parallel, superposed wings (1) and (2) in patent illustration figure I—angled to such a degree as to be both propelled at a reasonable pace and lifted by wind. The aeroplanes are made of lightweight, sturdy, and flexible cloth-covered frames.

1. A series of transverse spars, longitudinal ribs, and diagonal threads forms a truss system to secure the planes together and provide a central component of the design.

2. V-shaped arms (23) help support a rear vertical rudder (22) attached by pivots (25), upon one of which is mounted a sheave or pulley (26).

3. Through the pulley, a tiller rope (27) passes, extending out laterally.

4. The tiller rope is secured to another rope (19) that passes along the top surface of the lower aeroplane, where shifting of the cradle (18) serves to turn the rudder.

5. At the front of the airplane, two struts (29) hold in place a horizontal rudder (31), the rear edge of which lies immediately in front of the operator and can be manipulated up or down.
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The year 2003 marked a milestone for the airplane: the centennial of flight. On December 17, exactly a century after the Wright brothers succeeded, a reenactment was attempted-with unfortunate results. According to an Associated Press report, “a cheer rose from the crowd of 35,000 when the muslinwinged flyer roared to life and began moving down a wooden launch track. But that cheer suddenly turned to a groan when the rickety craft stopped dead in a muddy puddle at the end of the track.”




In the Inventors’ Words

“Our invention relates to that class of flying-machines in which the weight is sustained by the reactions resulting when one or more aeroplanes are moved through the air edgewise at a small angle of incidence, either by the application of mechanical power or by the utilization of the force of gravity.

“The objects of our invention are to provide means for maintaining or restoring the equilibrium or lateral balance of the apparatus, to provide means for guiding the machine both vertically and horizontally, and to provide a structure combining lightness, strength, convenience of construction, and certain other advantages.

“The apparatus is supported in the air by reason of the contact between the air and the under surface of one of more aeroplanes, the contact-surface being presented at a small angle of incidence to the air.”


With a cruising speed of 1,350 mph, the Concorde is the world’s fastest nonmilitary aircraft. It flies at supersonic speed on the edges of space, some 60,000 feet above ground. A trip from New York to London takes just over three hours; less than half the flying time for a Boeing 747. Business trends, and the events of September 11, 2001, have reduced market travel demand for this incredible aircraft; the Concorde dipped its nose for its farewell landing in late 2003.




ARTIFICIAL HEART

Patent Name: Soft Shell Mushroom Shaped Heart
Patent Number: 3,641,591
Patent Date: February 15, 1972
Inventor: Willem J. Kolff, of Salt Lake City, Utah

What It Does

Assists or replaces the functions of a human heart.

Background

That the heart can be replaced successfully by an artificial substitute, even if only temporarily, is no less than a miraculous testament to human ingenuity. The blood vessels in an average human adult, if laid out in a single line, would wrap around the globe a few times. The heart is responsible for the distribution of blood through this sophisticated complex of veins and arteries. This is a big job that keeps getting bigger as we grow; and often more difficult if we risk heart failure from a variety of conditions including chronic high blood pressure, coronary artery disease, diseased heart valves, or cardiomyopathy.

As doctors learn more about the heart’s intricacies, the artificial heart continues to evolve. But the original brain behind the heart belonged to the Dutch-born American doctor Willem J. Kolff, a surgery professor at the University of Utah. Kolff received a patent for the first artificial heart on February 15, 1972. It happened to be the day after St. Valentine’s Day, which happens to be Dr. Kolff’s birthday: he was born on February 14, 1911.
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How It Works

The artificial heart is a sophisticated device that works in two general cycles: filling and releasing. In Figure 1:

1. A blood pumping chamber (10) is enclosed within a flexible wall (11).

2. A nonelastic, flexible net (12) restrains the wall from overdistending.

3. Blood enters the pumping chamber through an opening between a valve seat (15) and a valve head (14), atop the mushroom-shaped pumping member (13).

4. Another valve (16) prevents reverse flow of blood during the filling phase.

In Figure 2:

1. Air is forced into the mushroom-shaped pumping member.

2. While the pumping member expands, valve head (14) and valve seat (15) seal the chamber at the top, thereby preventing the backflow of blood.

3. Blood is then pumped out through the release valve (16).


In 1982, an artificial heart was successfully transplanted into a patient who survived for 112 days following the procedure. In 2003, another patient set the current record for survival on an artificial heart by living for 17 months.



In the Inventor’s Words

“…It is desirable for the output volume of the artificial heart to be responsive to and substantially directly proportional to the blood input pressure.…The relationship between the output volume and inlet pressure is known as Starling’s Law and is one of the important considerations in the design of an artificial heart, since this relationship will prevent the collapse of inlet blood vessels from an over suction by the pumping chamber or blood pooling from insufficient output volume.”
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AbioCor Implantable Replacement Heart


Willem J. Kolff also invented an artificial kidney dialysis machine; he was inducted into the Inventors Hall of Fame in 1985.




CAMERA

Patent Name: Method of Taking Likenesses by Means of a Concave Reflector and Plates so Prepared as That Luminous or Other Rays Will Act Thereon
Patent Number: 1,582
Patent Date: May 8, 1840
Inventor: Alexander S. Wolcott, of New York, New York

What It Does

Captures live, still images on film, which can then be printed on paper and preserved as “photographs.”

Background

In 1840, Alexander S. Wolcott became the first person in the United States to receive a patent for a photographic invention. In Europe, Frenchman Louis-Jacques-Mandé Daguerre had already developed a process using light to capture images onto plates. But these eponymous “daguerreotypes” required extremely long exposure times, so were best suited to inanimate objects. In 1839, Daguerre published a report on his process for producing daguerreotypes, and such creative and entrepreneurial Americans as Samuel F. B. Morse, who had been a portrait painter, and Alexander Wolcott seized upon the concept and set out to improve it. Wolcott, a dentist, came up with the idea of adding a concave mirror inside the camera to reflect intense light onto a plate or film, significantly speeding up exposure time. Wolcott and a partner opened the world’s first photo portrait studio in New York just two months before this patent was issued.
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How It Works


1. A small open steel frame (C) stands on a support (D) within a box.

2. The support is fixed to a piece of wood (E) or other material that can slide along the bottom of the box.

3. A door at the top of the camera (A) serves as an eyepiece.

4. A concave reflector placed inside the box should reflect the image as it is desired to appear through the small steel frame.

5. The material on which the likeness will imprint is placed in a small steel frame.

6. By action of the light-reflecting mirror against the material, the image of the person whose likeness is being taken becomes imprinted on the material.

In the Inventor’s Words

“When the camera—that is, the box A with the reflector, &c.—is to be used, the person whose likeness is to be taken should be placed in a chair, to which some suitable support for the head is attached to enable him to remain perfectly still. The camera should then be placed with the open end immediately opposite to the person. A trial-plate is then to be placed or put against the frame C and the focus adjusted by sliding the piece E. The trial plate is then to be removed and the plate, paper, or other material to be used (prepared in any of the well-known methods for being acted on by luminous or other ways) put into its place and allowed to remain as long as required to form the image.”
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DNA FINGERPRINTING


Patent Name: Method of Characterizing Genomic DNA
Patent Number: 5,175,082
Patent Date: December 29, 1992
Inventor: Alec J. Jeffreys, of Leicester, United Kingdom

What It Does

A person’s DNA pattern is as distinctive as a fingerprint. Being able to create a genetic “fingerprint” from a DNA sample provides a definitive means of identification that can be used for paternity and maternity testing, in criminal investigations, or in forensic medicine.

Background

Sir Alec Jeffreys invented a genetic technique that has revolutionized criminal investigation and forensic science. DNA, or genetic fingerprinting, involves a technique used to distinguish individuals within a given species based on their unique DNA.

In September 1984, Jeffreys, a scientist and professor at the University of Leicester, England, was studying the evolution of genes at the British Antarctic Survey Headquarters. To track and mark the positions of genes, it was useful to isolate small areas of DNA where high levels of variability were found. Jeffreys was using a lump of seal meat as his subject, comparing the seal gene with the closest counterpart gene in a human. His comparisons led him to devise a method of detecting lots of variations in genetic material simultaneously, leading in turn to a surprising revelation. The DNA sequences in his genetic studies soon came to reveal signatures far more specific than those which distinguish species.

Jeffreys and his colleagues had hit upon the first DNA “fingerprint,” and they knew right away that its implications were huge. A foolproof system of identification for establishing family relationships, investigating crime, conducting medical research, and even studying wildlife could have far-reaching applications. In 1994, the science that Jeffreys helped spawn made a very public appearance: prosecutors obtained and presented DNA evidence that put O. J. Simpson at the scene of a double murder. Now that DNA evidence is routinely used in criminal investigations, a number of people serving time for capital crimes have been exonerated and freed because the DNA evidence pointed to someone else.
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Conventional fingerprinting preceded the more exacting DNA tests that now aid in identification.

How It Works

Every cell in the human body contains a copy of a DNA blueprint made up of twenty-three pairs of chromosomes. Only a tiny portion of the human genome varies from one individual to another. Methods of DNA fingerprinting focus on these small chromosomal regions of variability. Here DNA fragments reveal paired chromosomal sequences—variable number tandem repeats, or “microsatellites”—that repeat anywhere from one to thirty times in a row. Two different numbers of repeats in a single sequence come from the paired paternal and maternal chromosomes. These numbers, probed at various variable number tandem repeat locations, create a statistically unique DNA profile.


In 1992, DNA fingerprinting confirmed that the remains of a body found in Brazil in 1979 belonged to Dr. Josef Mengele, the notorious “Angel of Death” of the Auschwitz death camp.



In the Inventor’s Words

“The present invention relates generally to polynucleotides and DNA and RNA probes, their preparation and their use in genetic characterization. Such uses may include, for example, establishing human, animal or plant origin, and the polynucleotides and probes of the invention may thus find use for example in paternity disputes or forensic medicine or in the prevention, diagnosis, and treatment of genetic disorders or predispositions.

“In British patent application No. 8525252 (publication no. 2166445) there are described various DNA sequences which may be used as probes to hybridize individually at a number of polymorphic sites within the human and animal genomes enabling the production of a “fingerprint” composed of marked bands of differing molecular weights. The fingerprint as a whole is characteristic of the individual concerned and the origin of the differing bands can be traced through the ancestry of the individual and can in certain cases be postulated as associated with certain genetic disorders.”


DYNAMITE

Patent Name: Improved Explosive Compound
Patent Number: 78,317
Patent Date: May 26, 1868
Inventor: Alfred Nobel, of Stockholm, Sweden

What It Does

This relatively safe and effective explosive (contained in rods, stable to transport, and able to be detonated from a distance) can create controlled, focused explosions of various intensities, for the purpose of demolition.

Background

Alfred Nobel was both a scientist and a worldly entrepreneur. The son of a wealthy inventor and engineer of bridges, he understood how a little ingenuity could be applied to turn a large profit and change the way work is done. To these ends, he came up with dynamite. One of the most important tools of the era, dynamite instantly made mining, construction, and highway and railroad building faster and cheaper; and it contributed significantly to the Nobel family fortune.

Before his invention was patented, Nobel worked with his father to develop nitroglycerine as a commercially viable explosive for blasting rocks. Experimenting with nitroglycerine, an oily fluid, proved a dangerous business that did not come without human cost. One early explosion killed several people, including the inventor’s brother. But Nobel remained determined to succeed, and tinkered with organic additives in order to make the handling of nitroglycerine safer. By mixing silica with nitroglycerine, he found that the liquid could be made into a malleable paste. The paste could then be shaped into rods. The rods could be inserted into holes drilled where explosions would be safest and most strategic.

During his lifetime, Nobel held more than 350 patents in different countries in a variety of fields, including electrochemistry and physiology. He willed much of his fortune to establish a fund that awards achievements in Physics, Chemistry, Physiology and Medicine, Literature, and Peace. The annual Nobel Prize ceremony is held in Stockholm, Sweden, where Nobel was born.


The 1911 Nobel Prize in Chemistry was awarded to Marie Curie, the French chemist who discovered the elements radium and polonium. Her findings would soon contribute to the creation of an explosive force far more powerful than nitroglycerine.



How It Works

1. Nitroglycerine and absorbent silica are mixed together at a ratio of approximately 60/40 for a minimally effective explosion, up to about 78/22 for a more powerful blast.

2. Confined in a tight, strong enclosure, the compound is detonated by the application of heat above the temperature of 360° Fahrenheit.

3. Ignition is accomplished by the use of a fuse or detonator, which can be activated from afar.
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A miner places dynamite for demolition.


The chemical explosive nitroglycerine was discovered by Italian chemist Ascanio Sobrero in 1846.



In the Inventor’s Words

“So great is the absorbent quality of this earth, that it will take up about three times its own weight of nitroglycerine and still retain its powder-form, thus leaving the nitroglycerine so compact and concentrated as to have very nearly its original explosive power; whereas, if another substance, having a less absorbent capacity, is used, a correspondingly less proportion of nitroglycerine will be absorbed, and the powder be correspondingly weak or wholly inexplosive.”


HELICOPTER

Patent Name: Direct-Lift Aircraft
Patent Number: 1,994,488
Patent Date: March 19, 1935
Inventor: Igor I. Sikorsky, of Nichols, Connecticut

What It Does

This compact, versatile, rotor-powered flying machine is capable of taking off and landing without the need for a runway, moving in multiple directions at variable speeds, flying close to the ground, and carrying passengers and cargo for relatively long distances.

Background

Igor Ivan Sikorsky was one of those individuals who seemed to find his path through life at an early age. Born in Kiev, Russia, he was fascinated by flight as a child; in his early twenties, he was a leading figure in Russian aeronautics. In 1913, when he was just twenty-four, Sikorsky built the world’s first four-engine airplane, a close ancestor to the bomber airplanes of World War I.

Pursuing his dreams, Sikorsky moved to the United States and established the Sikorsky Aero Engineering Corporation. From the mid 1920s to 1940, Sikorsky built a variety of large passenger-carrying amphibious aircraft. His “flying boats” garnered him success and fame, and, more importantly to him, enormous credibility in the realm of U.S. aeronautics.
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All along, Sikorsky had been interested in creating a successful helicopter, and worked on the invention of a direct-lift single-rotor aircraft. Back in Russia when he was twenty, he had tried to build one, to no avail. But thirty years later, his determination bore fruit: On September 14, 1939, the VS-300 made its first flight. The first commercially successful helicopter has since become a prototype for single-rotor helicopters, the world’s most versatile aircraft, and Sikorsky is viewed as one of history’s most important contributors to the field of aeronautics.


Unlike airplanes, helicopters can fly backward, hover in mid air, rotate, and require only a minimum of space for take off and landing.



How It Works

1. A single rotary propeller at the top of the helicopter creates the necessary lift and can be tilted to maneuver the vehicle.

2. A smaller rotary propeller at the tail offers a steering mechanism.

3. While it seems relatively simple, operating a helicopter requires a great deal of coordination, practice, and the use of both feet and both hands.

4. One hand control is set to operate the lateral direction of the vehicle, which tilts the main propeller.

5. Another hand control is set to operate the vehicle’s vertical direction by adjusting the speed of the main propeller.

6. Two foot petals control the tail rotor, which acts as a rudder for the vehicle.


Although he did not invent it, Igor Sikorsky is considered the father of the helicopter. He was inducted into the Inventors Hall of Fame in 1987.
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In the Inventor’s Words

“The object of my invention is to solve successfully such direct lift aircraft problems as torque compensation, directional steering, and the application of power to a vertical lift producing propeller, either by a power plant or by means of air through which the vehicle navigates.

“A further object of the invention is the creation of a cheap, simple and easily operated mechanism for controlling the lateral and longitudinal stability of the aircraft and guide it positively in its various directions of flight.”


“The work of the individual still remains the spark that moves mankind ahead.” -Igor Sikorsky




INTERNAL COMBUSTION ENGINE

Patent Name: Gas-Motor Engine
Patent Number: 365,701
Patent Date: June 28, 1887
Inventor: Nikolaus August Otto, of Deutz-on-the-Rhine, Germany

What It Does

Provides an apparatus for igniting gas-motor engines in which the charge is subject to compression before ignition. Otto’s engine is the prototype of the combustion engine. The piston draws in and compresses a gas-air mixture inside a closed container. A spark ignites the mixture and it explodes.

Background

The world’s love affair with the automobile began as soon as the first Model T Fords started rolling down the streets, and it’s been gaining momentum ever since. Yet, one of the most important innovations in automobile history was invented by someone who was never actually involved in making cars. Nikolaus Otto was a traveling salesman before he became interested in designing engines. He started an engine manufacturing company with a partner in 1864. In 1876, he devised the first practical four-stroke internal combustion engine.

Otto’s company sold over 30,000 of the new engines over the next decade. Now called DEUTZ AG, KÖLN, the company Otto cofounded is the oldest manufacturer of internal combustion engines. The “Otto-Cycle Engine,” as it was named in honor of its inventor, remains a model for engines made today. Indeed, on the long road of automobile history, the internal combustion engine was a major mile-marker, if not a true starting point.


Fellow countryman and close colleague Gottlieb Daimler is believed to have used Otto’s engine in building the world’s first motorcycle in 1885. Daimler had been technical director at the company Otto co-owned and later went on to modify his own version of the gas engine.



How It Works

A piston is employed to facilitate the following four strokes of an internal combustion engine:

1. An intake valve opens to draw a mixture of air and gas into the cylinder.

2. The mixture is compressed in the cylinder.

3. A small gas charge explodes in the cylinder.

4. A valve opens to release the exhaust.
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In the Inventor’s Words

“This invention relates to an improved construction of apparatus for igniting the charges of those gas-motor engines in which the charge is subject to compression before ignition.

“The apparatus consists of a slide that is pressed against a slide-face of the cylinder by means of a loose cover acted on by springs, and is worked by suitable gearing from the engine-shaft, such slide being provided with posts and passages arranged and operating as I will proceed to explain with reference to the accompanying drawing, in which—

“Figure 1 shows a horizontal section of the apparatus at the moment of igniting the cylinder-charge. Figure 2 shows an end elevation. Figure 3 shows a view of the inner face of the slide. Figure 3a shows a cross-section; and figure 4 shows the same view as figure 1, with the slide at its extreme right-hand position.”



CHRONOLOGY OF THE AUTOMOBILE AGE


Perhaps no other invention has changed the lives of so many as the automobile. The prevalence and ease of use of the gasoline engine have given people a freedom of movement that has forever changed the face of the global landscape. But no one person can claim the honor of having invented the automobile as we know it today: The gasoline-powered car is the result of numerous innovations throughout history, beginning as far back as the eighteenth century.

1769—70: The first non-horse-drawn road vehicles were built by Nicolas-Joseph Cugnot, a French military engineer. He built a passenger vehicle and a cargo tractor, both of which were powered by steam. However, steam-powered vehicles were soon deemed too dangerous, dirty, and noisy for regular street use, and engineers started looking for new ways to power vehicles.

1860: Jean-Joseph-Étienne Lenoir, a Belgianborn Frenchman, patented the first viable internal-combustion engine. Similar to a steam engine, the single cylinder engine was fueled by streetlight gas and ignited by a storage battery, and was used mainly to power machines. But his invention proved too unwieldy for everyday use. After selling about five hundred engines, Lenoir died in poverty.

1885: Gottlieb Daimler and Karl Benz, both engineers in Germany, separately worked on developing engines based on principles of internal combustion. Daimler later went on to found the Daimler Motor Company in 1890, and unveiled the first Mercedes in 1901.

1887: German engine manufacturer Nikolaus Otto patented his “Gas-Motor Engine,” a revolutionary invention in automobile history. It was the first commercially successful four-stroke internal combustion engine; it remains a prototype for today’s engines.

1891: Long before Toyota introduced the Prius, American inventor William Morris unveiled the first electric car, powered by batteries that were stowed under the car’s seats. Though quiet and nonpolluting, it required frequent recharging and couldn’t go very fast. Its initial popularity soon died.

1893—94: Brothers Charles E. and J. Frank Duryea introduced the first gasoline-powered automobile in the U.S., and later founded the Duryea Motor Wagon Company, the first U.S. company to produce gas-powered automobiles.

1895: Michelin, a French company, introduced rubber tires filled with compressed air, giving automobiles their first smooth ride.

1896: Henry Ford built the first successful gasoline-powered car, an early prototype of the Model T.

1901: Huge oil fields were discovered in eastern Texas, making gasoline cheaper and more accessible, and helping accelerate the popularization of the automobile.

1901: Ransom E. Olds began mass-producing his namesake car, the Oldsmobile. It features a curved dashboard, injecting the automobile with a sense of style.

1903: Henry Ford founded the Ford Motor Company in Michigan.

1904: Henry M. Leland’s Cadillac Automobile Company begins manufacturing cars with interchangeable parts, helping to streamline the production process.

1908: Henry Ford unveiled the iconic Model T, which comes to be known affectionately as the Tin Lizzie. The Model T outsold all other cars for the next twenty years.

1911: Charles F. Kettering invented the electric self-starter. This ingenious invention allowed drivers to start their cars electronically, rather than using the cumbersome hand cranks that were until then standard.

1913: Henry Ford’s automobile factory installed a moving assembly line, increasing the speed at which cars could be manufactured, decreasing the cost of the final product, and making cars more affordable for the masses.

1914: U.S. automakers agreed to cross-licensing, the system of sharing patents without having to pay one another for the information. This collaborative spirit helped accelerate innovation in automobile manufacturing in the early part of the twentieth century—but inevitably, the system of cross-licensing ended in 1956.

1918: Malcolm Loughead invented the hydraulic four-wheel brake system, making it easier and safer for drivers to bring their cars to a halt.

1922: Low-pressure tires, known as balloon tires, were introduced. The decrease in pressure made riding in a car more comfortable.

1939: Technological improvements contributed to the ease of operating an automobile and driving long distances. The fully automatic transmission decreased physical exertion by eliminating the need to switch gears manually, while air-conditioning systems helped control the comfort of car’s interior.

1956: The Federal-Aid Highway Act of 1956 was introduced under President Dwight D. Eisenhower. It earmarked federal funds for the completion of a nationwide network of highways in the United States.

1968: In order to help control environmental pollution, the U.S. mandated that automobiles be equipped with devices to reduce exhaust fumes.

1975: The worldwide oil shortage led the U.S. Congress to pass a law requiring that cars be made more fuel efficient.

1997 and beyond: Toyota introduced the Prius, a mass-produced hybrid car that combines the gas engine with an electric motor. Honda followed suit in 2000 with their hybrid car, the Insight. Auto manufacturers began exploring alternate sources of fuel energy, such as the fuel cell, which burns hydrogen as fuel, producing only water as a by-product. The car of the future will certainly be less polluting and more fuel-efficient than ever before.




LIGHTBULB

Patent Name: Electric-Lamp
Patent Number: 223,898
Patent Date: January 27, 1880
Inventor: Thomas A. Edison, of Menlo Park, New Jersey

What It Does

Provides light by means of a glowing filament inside a glass globe, powered by electricity.

Background

Thomas Edison was a genius credited with a great number of inventions, but the electric lightbulb was not entirely his own creation. Many inventors throughout the world were trying to replace the gas lamp with some sort of lightbulb. In fact, Edison’s British contemporary Joseph Swan beat him to the punch when Swan demonstrated the world’s first electric lightbulb in 1878. A few men before this—the Canadian Henry Woodward and his partner Matthew Evans—patented a lightbulb, but they didn’t have the capital necessary to commercialize their invention. Edison, who was well established by then, purchased the rights to their patent.

[image: image]

Young Thomas Edison

But Edison was not simply buying his way into another invention. He worked at breakneck speed to invent a variety of components that would ensure that his light would shine with the brightest commercial success. Ultimately, Edison ran his new lamp for two days and forty minutes. The day that light burned out is the date usually given for the first commercially practical lamp—October 21, 1879. By 1880, Edison had perfected a 16-watt incandescent bulb that could burn for up to 1,500 hours.


On September 4, 1882, the first commercial power station began providing light and electricity to customers in a one-square-mile area of lower Manhattan.



How It Works

1. Glass is blown into a bulb-shaped mold.

2. A thin wire or filament is drawn out and wound into a double coil.

3. At both ends, the filament is attached to power leads embedded in a supporting glass structure.
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