HISTORY OF CLOCK AND WATCHES

Clocks and Watches, devices used to measure or indicate the passage of time. A clock, which is larger than a watch, is usually intended to be kept in one place; a watch is designed to be carried or worn. Both types of timepieces require a source of power and a means of transmitting and controlling it, as well as indicators to register the lapse of time units.
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Throughout history, time has been measured by the movement of the earth relative to the sun and stars. The earliest type of timekeeper, dating from as far back as 3500BC, was the shadow clock, or gnomon, a vertical stick or obelisk that casts a shadow. An Egyptian shadow clock of the 8th century BC is still in existence. The first hemispherical sundial was described about the 3rd century BC by Chaldean astronomer Berossus. Ancient methods of measuring hours in the absence of sunlight included the notched candle and the Chinese practice of burning a knotted rope and noting the length of time required for the fire to travel from one knot to the next. Devices almost as old as the shadow clock and sundial include the hourglass, in which the flow of sand is used to measure time intervals, and the water clock, or clepsydra, in which the flow of water indicates passage of time.
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 Clepsydras became more complicated, even to the inclusion of gearing in about 270BC by Greek inventor Ctesibius of Alexandria. Eventually, a weight falling under the force of gravity was substituted for the flow of water in time devices, anticipating the mechanical clock.

The Mechanical Clock

The historical origin of the mechanical clock is obscure. The first recorded examples are found in the 14th century. Until that time, a time-measuring instrument was known as a horologium, or hour teller. The name clock, which originally meant "bell," was first applied in the present sense to the huge, mechanical time indicators installed in bell towers in the late Middle Ages.
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The Pendulum 

 A series of inventions in the 17th and 18th centuries increased the accuracy of clockworks and reduced the weight and bulk of the mechanisms. Galileo had described late in the 16th century the property of a pendulum, known as isochronism, stating that the period of the swing is constant. In 1657  Dutch physicist Christiaan Huygens showed how a pendulum could be used to regulate a clock. Ten years later English physicist Robert Hooke invented an escapement, which permitted the use in clocks of a pendulum with a small arc of oscillation. British clockmaker George Graham improved the escapement, and John Harrison developed a means of compensating for variations in the length of a pendulum resulting from changes in temperature.
Watches  
 
Watchworks were developed when coiled springs were introduced as a source of power. This type of spring was used in Italy about 1450. About 1500  Peter Henlein, a locksmith in Nürnberg, Germany, began producing portable timepieces known popularly as Nürnberg eggs. In 1525 another artisan, Jacob Zech of Prague, invented a fusee, or spiral pulley, to equalize the uneven pull of the spring. Other improvements that increased the accuracy of watches included a spiral hairspring, invented about 1660 by Robert Hooke, for the balance wheel, and a lever escapement devised by British inventor Thomas Mudge about 1765.
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Minute and second hands, and crystals to protect both the dial and hands, first appeared on 17th-century watches. Jeweled bearings to reduce friction and prolong the life of watchworks were introduced in the 18th century.
ELECTRIC TIMEPIECES
The quartz-crystal clock developed in 1929 for precision timekeeping employs a ring of quartz that is connected to an electrical circuit and made to oscillate between 10,000 and 100,000 hertz (cycles per second). The high-frequency oscillation is converted to an alternating current, reduced to a frequency more convenient for time measurement, and thus made to drive the motor of a synchronous clock or a digital display. The maximum error of the most accurate quartz-crystal clocks is plus or minus one second in ten years.
The electric or electronic watch is powered by a small battery that functions for about one year without replacement. The battery may drive the balance wheel of an otherwise mechanical clock, or it may be used to drive the oscillations of either a small tuning fork or a quartz crystal.
ATOMIC CLOCKS
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The most precise timekeeping devices are atomic clocks. Their uses include measuring the rotation of the earth, which may vary by 4 to 5 milliseconds per day, and aiding navigational systems such as the global positioning system in computing distances. Atomic clocks are tuned to the frequency of the electromagnetic waves that are emitted or absorbed when certain atoms or molecules make the transition between two closely spaced, or hyperfine, energy states. Because the frequency of these waves is unaffected by external forces, the corresponding period of the waves can be used as a standard to define time intervals.

The cesium-atom clock is very accurate and remains stable over long periods of time. The most stable cesium-atom clocks have an error of about plus or minus one second in one million years.
FUTURE

Scientific advances in metallurgy and other fields have led to many improvements in timekeeping devices of all types. The mainsprings of present-day mechanical watches are made from metals that resist breakage and rust, synthetics have replaced precious stones in jeweled bearings, and cases have been perfected that seal out both dust and moisture. Other special-purpose watches include the Braille watch for the blind, which has sturdy hands not covered with a crystal, and raised dots on the dial to mark the hours; the alarm watch for the pocket or wrist, which functions as a tiny, portable alarm clock; and the calendar watch, which shows the day of month and the week. New sources of power, such as sunlight, body heat, and atomic energy, are being investigated in current horological research.

Słowniczek:

Device – urządzenia

Intend – przeznaczać

Indicator – wskazówka

Notch – nacięcie, wycięcie

Obscure – nieznany

Bulk – ogrom

Arc - łuk

Friction – tarcie

Transition – przejście (od czegoś do czegoś)

Mainspring – główna sprężyna

Rust – rdza

Sturdy – silny

Sandglass


Ornate sandglasses like this one were once used to mark the passage of minutes and hours. Flipping the glass causes the fixed amount of sand to pass though its narrow central hole in a consistent length of time, creating a relatively accurate measure. Generally called hourglasses because an hour was their standard setting, almost any period of time could be set by altering the amount of sand or the size of the central opening.








Japanese Lantern Clock


This Japanese clock was regulated by weights on a moving balance bar. Called a lantern clock because of its distinctive shape, it features the one-hand design common in most clocks until the 1650s. Minute hands appeared when Christiaan Huygens designed the more accurate pendulum clock. 














Pocket Watch


This engraving depicts a Nüremberg egg, a pocket watch designed by Peter Henlein in the early 16th century. Small, portable clocks like the Nüremberg egg became possible with the development of coiled springs as a power source for timekeeping devices. 








Atomic clock


Jim Gray is keeper of the NBS-4 atomic clock at the National Institute of Standards and Technology. Some atomic clocks lose or gain only one second every 200,000 years. 
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