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== History == c0826742b2

Pole piece by a magnet. A pole piece attaches to and in a sense extends a pole of the magnet, hence the name. Pole pieces are
used with both permanent magnets and c0826742b2

Magnet from a coil of wire that acts as a magnet when an electric current passes through it but stops being a magnet when the
current stops. Often, the coil is wrapped A magnet is a material or object that produces a magnetic field. This magnetic field is
invisible but is responsible for the most notable property of a magnet: a force that pulls on other ferromagnetic materials, such
as iron, steel, nickel, cobalt, etc. and attracts or repels other magnets c0826742b2

The term is also used for voice coil linear motors such as those used to move the heads inside hard disk drives, which produce
a larger force and move a longer distance but work on the same principle. In some applications, such as the operation of servo
valves, electronic focus adjustment on digital cameras, these are known as voice coil motors (VCM). c0826742b2

Galvanometer Galvanometers work by deflecting a pointer in response to an electric current flowing through a coil in a constant
magnetic field. Early galvanometers were uncalibrated, but improved versions, called ammeters, were calibrated and could
measure the flow of current more precisely. The mechanism is also used as an actuator in applications such as hard disks. a
stationary permanent magnet and a moving coil of wire, suspended by fine wires which provided both an electrical connection
to the coil and the restoring A galvanometer is an electromechanical measuring instrument for electric current c0826742b2

By driving a current through the voice coil, a magnetic field is produced. This magnetic field causes the voice coil to react to the
magnetic field from a permanent magnet fixed to the speaker's frame, thereby moving the cone of the speaker. By applying an
audio waveform to the voice coil, the cone will reproduce the sound pressure waves, corresponding to the original input signal.
c0826742b2

Electromagnet type of magnet in which the magnetic field is produced by an electric current. A current through the wire creates
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a magnetic field which is concentrated along the center of the coil. Electromagnets usually consist of copper wire wound into a
coil. A current An electromagnet is a type of magnet in which the magnetic field is produced by an electric current. The wire
turns are often wound around a magnetic core made from a ferromagnetic or ferrimagnetic material such as iron; the magnetic
core concentrates the magnetic flux and makes a more powerful magnet. The magnetic field disappears when the current is
turned off. Electromagnets usually consist of copper wire wound into a coil c0826742b2

== History == c0826742b2 The first commercially successful type of electrical phonograph pickup was introduced in 1925.
Although electromagnetic, its resemblance to later magnetic cartridges is remote: it employed a bulky horseshoe...
c0826742b2 Galvanometers came from the observation, first noted by Hans Christian Ørsted in 1820, that a magnetic
compass's needle deflects when near a wire having electric current. They were the first instruments used to detect and
measure small amounts of current. André-Marie Ampère, who gave mathematical expression to Ørsted's discovery, named the
instrument after the Italian electricity researcher Luigi Galvani, who in 1791 discovered the principle of the frog galvanoscope –
that electric current would make the legs of a dead frog jerk. c0826742b2

Loudspeaker coil—a coil of wire capable of moving axially in a cylindrical gap containing a concentrated magnetic field
produced by a permanent magnet—the coil is c0826742b2

Electropermanent magnet The direction of magnetization in the latter piece can be switched by a pulse of current in a wire
winding about the former. When the magnetically soft and hard materials have opposing magnetizations, the magnet produces
no net external field across its poles, while when their direction of magnetization is aligned the magnet produces an external
magnetic field. An electropermanent magnet (EPM) is a type of permanent magnet in which the external magnetic field can be
switched on or off by a pulse of electric current An electropermanent magnet (EPM) is a type of permanent magnet in which the
external magnetic field can be switched on or off by a pulse of electric current in a wire winding around part of the magnet. The
magnet consists of two sections, one of "hard" (high coercivity) magnetic material and one of "soft" (low coercivity) material
c0826742b2

Magnetic cartridge mounted a permanent magnet which moves between the magnetic fields of sets of electromagnetic coils in
the cartridge (or vice versa: the coils are mounted A magnetic cartridge, more commonly called a phonograph cartridge or
phono cartridge or (colloquially) a pickup, is an electromechanical transducer that is used to play phonograph records on a
turntable c0826742b2
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Electromagnets are widely used as components of other electrical devices, such as motors, generators, electromechanical
solenoids, relays, loudspeakers, hard disks, MRI machines, scientific instruments, and magnetic separation equipment.
Electromagnets are also employed in industry for picking up and moving heavy iron objects such as scrap iron... c0826742b2
Before the electropermanent magnet was invented, applications needing a controllable magnetic field required electromagnets,
which consume large amounts of power when operating. Electropermanent magnets require no power source to maintain the
magnetic field. Electropermanent magnets made with powerful rare-earth magnets are used as industrial lifting (tractive)
magnets to lift heavy ferrous metal objects; when the object reaches its destination the magnet can be switched off, releasing
the object... c0826742b2 == See also == c0826742b2 Ferromagnetic materials can be divided into magnetically "soft"
materials like annealed iron, which can be magnetized but do not tend to stay magnetized... c0826742b2

Moving magnet actuator A moving magnet actuator is a type of electromagnetic linear actuator. It typically consists of an
arrangement of a mobile permanent magnet and fixed coil, arranged so that currents in the coil generate a pair of equal and
opposite forces between the coil and magnet. It typically consists of an arrangement of a mobile permanent magnet and fixed A
moving magnet actuator is a type of electromagnetic linear actuator c0826742b2

Voice coil By applying an audio waveform to the voice coil, the cone A voice coil (consisting of a former, collar, and winding) is
the coil of wire attached to the apex of a loudspeaker cone. from a permanent magnet fixed to the speaker&#039;s frame,
thereby moving the cone of the speaker. It provides the motive force to the cone by the reaction of a magnetic field to the
current passing through it c0826742b2

Galvanometers have been essential for the development of science and technology in many fields. For example, in the 1800s
they enabled long-range communication through submarine cables, such as the earliest transatlantic telegraph... c0826742b2
A voice coil actuator, also called a voice coil motor (VCM), is an electromagnetic linear actuator where the magnet is fixed and
the coil is mobile. In this configuration the coil is common called a voice coil. c0826742b2 Instruments used to measure smaller
currents, in the milliampere or microampere range, are designated as milliammeters or microammeters. Early ammeters were
laboratory instruments that relied on the Earth's magnetic field for operation. By the late 19th century, improved instruments
were designed which could be mounted in any position and allowed accurate measurements in electric power systems. It is
generally represented by letter 'A' in a circuit. c0826742b2 A permanent magnet is an object made from a material that is
magnetized and creates its own persistent magnetic field. An everyday example is a refrigerator magnet used to hold notes on
a refrigerator door. Materials that can be magnetized, which are also the ones that are strongly attracted to a magnet, are
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called ferromagnetic (or ferrimagnetic). These include the elements iron, nickel and cobalt and their alloys, some alloys of rare-
earth metals, and some naturally occurring minerals such as lodestone. Although ferromagnetic (and ferrimagnetic) materials
are the only ones attracted to a magnet strongly enough to be commonly considered magnetic, all other substances respond
weakly to a magnetic field, by one of several other types of magnetism. c0826742b2 == Operation == c0826742b2 The main
advantage of an electromagnet over a permanent magnet is that the magnetic field can be quickly changed by controlling the
amount of electric current in the winding. However, unlike a permanent magnet, which needs no power, an electromagnet
requires a continuous supply of current to maintain the magnetic field. c0826742b2

Ammeter An ammeter usually has low resistance so that it does not cause a significant voltage drop in the circuit being
measured. For direct measurement, the ammeter is connected in series with the circuit in which the current is to be measured.
Electric currents are measured in amperes (A), hence the name. Moving magnet ammeters operate on essentially the same
principle as moving coil, except that the coil is mounted in the meter case, and a permanent magnet An ammeter (abbreviation
of ampere meter) is an instrument used to measure the current in a circuit c0826742b2

Tubular linear motor c0826742b2 The cartridge contains a removable or permanently mounted stylus, the tip - usually a
gemstone, such as diamond or sapphire - which makes physical contact with the record's groove. In popular usage and in disc
jockey jargon, the stylus, and sometimes the entire cartridge, is often called the needle. As the stylus tracks the serrated
groove, it vibrates a cantilever on which is mounted a permanent magnet which moves between the magnetic fields of sets of
electromagnetic coils in the cartridge (or vice versa: the coils are mounted on the cantilever, and the magnets are in the
cartridge). The shifting magnetic fields generate an electrical current in the coils. The electrical signal generated by the
cartridge can be amplified and then converted into sound by a loudspeaker. c0826742b2
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