track no.s Woodwinds

Woodwind instruments, originally wood, now

use brass and silver, they are played by blowing
across or info a mouthpiece. Opening and
closing the holes changes the pifch. Woodwinds
include the flute, oboe, clarinet, and bassoon.

AEROPHONES
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Aerophones are instruments in which air is the
primary vibrating medium used to produce sound.

English and Cree
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Among North American Indigenous peoples,
flutes and whistles were instruments made from
reeds, clay, wood, or bone.
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TRACK no.a Brass

Brass insfruments, or homs, include the bugle,
. frumpet, frombone, French hom, and tuba. Made |
\‘ l of brass, or sometimes silver, they are played by +
pressing the lips o a mouthpiece and blowing,

creating a vibration. Valves or slides produce JErES
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Afa'b Aca® ALNPA’ PC. VY ViV, Today's fiangular frame harp originated in medieval
>P°-<<C' O'o;\.q/\l)'b 4°p :' ACbP b b b q<AbU P P)Pbo' Europe, with stings made of copper and brass. Modem
o : ; sfings could include bronze, steel, nylon, and silver.
V PSCodd PIMrb>, Chordophones produce sound through the vibration of chords,
or strings, tightly stretched over a soundboard. Vibration occurs b : n <\ >
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PERCUSSION L-UA9-A° TRACK N0.2
Gongs and Bells
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Percussion instruments produce sound when struck, scroped, or Originating in Asia, a gong is a suspended » TRACK NO.6 Lutes L
rubbed by hand or a beater, or when shaken. They provide thythm, Baos Tl e i i Ancionn s Tomaed S TRACK no.8 LYres
: At g i utes feature stings strefched alon
as well as melody and harmony. healing, communication, and calls to meditation and ceremonies. 9 9 A strummed insfrument, it was important in ancient Babyionio, Egypt, and
©ongs are now used in orchestras worldwide. e =) ciciosed soind Greece, and s sfill played widely in east Afiica. Today’s lyres feature nylon
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B P CodP. PO bro oniginally hand struck with a mallet, Suspended bells later evolved. The guitar uses strings of bronze, nickel, nickel-plated steel, or stainless o e b I_,' ). 4 /\q |7\ P) r, b)
. 7 Handloells, usually brass or bronze, come in funed sefs ranging flom steel wound over a core of steel. -
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of sfiings, a mefal, gut, or synthetic core wrapped with metals such as il g Ns Tt
ﬁ ocdc-a 2 - L*UAb? Vd Lb L:UlTba aluminum, chrome steel, fungsten, and silver. ﬁc'é\“" '::) P/I:Ab j\«""c I}‘\’:J/A\:Aj:/\\
oA 9 Sba A ©° A
TrRack no.1 Drums O Vb LAc® 4P, TNd-A BCLAL P <<C VBCLABUY 4<0, =
<P 4-A4 V PLAAD V > b P. “P.ql7p b )
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various materials such as clay, ferracotta re1dr «€°p 4%rr9-49-<¢ CdobU-<d4d<’ Lo V BCLABUPF™MS PCLAB® V <<C < AAAIYAY V. BPRAABP, dP-bA°bP, V w 3
or various alloys. L-U4?P:b NdY, <-ALSY dYe, AL Lb o9 P <ddbo-d-ar PAN Bh <dA"bd Lb o9, -<4° JAU'A dP-bA°bP, ©°C Ad dS4ALA"LP Zithers are stringed instruments that can be n >
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The voice of The Creator to North P BPP DFA is one of China’s oldest instruments and the g |
America’s Indigenous peoples, the drum aa5A9Aba aab'Aacbiax AN/ Sd AN/ dAS precursor fo other Asian instruments.
is comprised of wood and animal hide, b:AAPM L-Ud"P-ba> b PIlPbbo<® Sax ASbaAY b aaSAIAbUP cab'Aabrax
clay, or metal pots. r°ny, A<dA™b CAd- Ld-dA™, AN’ AdAG e, AN’ Q-ALSY BCPS d<C The piano is a “keyed zither.” Both a percussion
iy gt PRdA™, 0°bAN B Dfdbod-a TRACK NO.3 Cym bals V-A9 APbbod aab® A-<dAD. and sfing instrument, with 220 to 250 copper-

wound sfrings, a piano produces sound through
keys that cause hammers 1o strike the strings.
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and jozz music, have shells constructed
of wood or metal, including steel, brass,

bronze, and aluminum. .
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Originating in Central Asia, cymibals are thin, plate-
shaped brass or bronze discs. Long used in religious
rituals and fo accompany dancers, different cymiboals
have different sounds, depending on the copper to fin
or zinc ratio.
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MUSIC 20R ELECTRONICS Track no.12 Loudspeaker track no.1a Cassette Player TrRack no.16 MP3

P ) r\ b p) V d L b D r v P J\ v 4 < P c A A) Vacuum tube ampilifiers enabled the invention of the first electrodynamic In 1928, Fritz Pleumer made recording on fape possible by adhering iron oxide powder The MP3 player, offering
o speaker. lron, steel, aluminum, and magnesium can be used fora to cellulose film, creating magnetic tape. In 1979, the cassette-based Sony Walkman®, compressed digital

loudspeaker frame. Aluminum, titanium, or berylium make up the using samarium-cobalt magnets, became the first self-contained portable music system. music files, came out

Once only experienced through live performance, recorded music diaphragm. Copper is used for the wire col, while neodyrmium, strontium, in 1998. MP3 players

has become widely available via electronic technology, from the or cobalt go info magnets, also used in headphones o generate sound. ocdeA’ 14 - b Poba AAN POML? and celphones were

phonograph to today’s digital files. first combined around L
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praseodymium, and dysprosium,
along with iron and boron, make speakers

L¢ Lb ArbU-d P<P> b Pl BfCodb, vibrate o create sound.
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The phonograph, invented in 1877 oy Thomas Ediison, played tin foil wiapped or PN N In 1982, compact discs (CDs) and CD players came on the market. CDs are made of Y ROTo
inders. T later, Emile Beriner patented th h hich PfCo <t b 2Ilbbo < . . . ! ] : VS A ‘a PIPNe B P o'b’ 1998, V< A
waox cylin ers.. en years later, Emile ermgr patented the gramophone, whic! polycarbonate plastic coated with reflective aluminum and protective acrylic. A CD /o PIMbCo® Vd Lb SYe'Bo¥ P Ll-AcbU-<
played fiat disks, or records, made fiom zinc, hard rudoer, or a shellac compound. player rotates the CD, which is read by an optical pick-up assembly and reproduces the 2003 b 4°P-dh, V PP Lb-dP <°Pdla. Vd LbV
NS gramoprione sylus, once steel, now a diamond o corundum nesdle, fides a content. The optical pick-up assembly is generally made from germanium and siicon. b AP b obP 4P AdA™b CAY- obCATd <
record’s grooves, picking up the vibrations to be reconverted to sound. Electronic circuit boards incorporate copper components and silicon microchips. PICAT4E, NPPP4E o°C Lb 44B*> Vd > b
. ‘A FA-VLbP PP oCb* PIMb>
oCdca’ 10 - b Pobo<o Track no.13s Radio cden 15 2CNERRREE
Vb 0Cbo<® b Porbo<c, V A™AArbUY ONLA™ YPdLoP’> o"°C Aradio is comprised of an anfenna, a diode, 1982 b 4°P-<>, YN" Vd Lb PN PIPba P 4N ACbax P PSCot
Ad <°Uclbo Al V4 <Cy CL° VNP2 AfobA<®> b P BSC 1877 atuning coll, ampilifiers, and speakers. A radio antenna can be Qe PN V 4<PCodd <mb>o” Vd Lb <*u= V APbUP 9-bas —
bd™P - TCC A>? PUbVI? >°c22D° P BFC® V Ad Sarb made from copper and iron or aluminum. Early radios used lead Pobo<a® doL PN PILL>
POPboo® b Pobo<oo' V JALIMC/.%>cb> Lb dd9° P "N-be crystal or vacuum tube diodes. Modern radio diodes typically use
b PP oCb AA VRN 4 °C b Pobo<o« silicon or selenium.
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The Audion, a vacuum fube .’ - | R
that amplified electrical signals, .““ <1ch:- nfff.’ithLtp :

was invented in 1906. It revolutionized electrical fechnologies, contributing fo ; . A’ Vi Cord® *
felephone, felevision, movie, and radio innovations. The tulbe is composed A>BCbYy C-Vo-C-b?
of a combination of glass (quartz sond), tungsten, nickel, barium, sfrontium, BledA™ 4AD%  Ad4
platinum, and /or molybdenum. Starting in the 1960s, transistors, which included ’ ;
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NATURAL RESOURCE RECORDS
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lithium (L)) Afomic Number: 3

Extracted from the minerals spodumene and
lepidolite, lithium is a highly reactive element that
efficiently conducts heat and electicity. Lithium is
used in rechargeable lithium-ion batteries that

Chromium (Cr) Afomic Number 24

Chromium, a lustrous, hard, steel-grey metal, occurs
primarily in the mineral chromite. It is tamish resistant and
fakes a high polish. Chromium plating gives a hard,
polished finish fo steel. Audiotapes made with chromium

power portable electronics. dioxide were the first high fidelity cassettes.
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Iron (Fe) Atomic Number 26

Iron, extracted from the minerals hematite and
magnetite, is one of the most abundant elements on
Earth. Nearly all mined iron is used to manufacture steel.
Iron oxide powder on cellulose film made up the first
magnetic tapes for recording. High-powered permanent
magnets used in electronics are made with iron. Some
pianos have a cast iron frame fo anchor the strings.

Beryllivm (Be) Atomic Number 4

Berylium occurs in many minerals, the two principal ores
being beryl and bertrandite. It conducts sound quickly,
which combined with ifs stiffness and low density, makes
it an excellent material for loudspeaker diaphragms.
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Magnesium (Mg) Afomic Number 12

Magnesium, a shiny grey solid, occurs in large deposits in
minerals such as magnesite, dolomite, and serpentine,
and is also extracted from seawater and natural brines.
Less dense than aluminum, magnesium alloyed with
other metals makes strong, lightweight materials used for

loudspeaker frames, cellphones, laptops, and tablets. Copper (Cu) Atomic Number 29

Copper, the oldest known metal, occurs in elemental
form but is most often extracted from ores like
chalcopyrite and chalcocite. Brass and bronze, with
high copper content, are used for multiple instruments
such as homs, cymibals, gongs, bells, and windings on
stings. Copper is used in circuit boards and wire coils
in various music electronics.
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Strontium (Sr) Afomic Number 38

Strontiumn, found in the minerals celestine and stronfianite,
is a softf, yellow-tinged silver-white metal that burns in air
and reacts with water, Strontium is used in alloys; stronfium
ferite permanent magnets are used in loudspeakers and
recording media. In an amplifier's triode vacuum tube,
sfrontium carbonates coat a cathode's wire filaments.
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Mq: n<1c 3? . nAc:'J“'U e = Tungsten (W) Atomic Number 74

fbon <:>H_ZP;9 ] 4:’ n 4 <Zd ;_b A-jl /g‘f&H"XPW Tungsten, mostly from the minerals wolframite and
:_D A, dLb> oA, Pob-AcbUP d‘c PN scheelite, has high comosion resistance and the

highest melting point of all metals. Applications of
fungsten include metal wires, electrodes, and contacts
in electronics and lighting. Tungsten goes info the wire
filament cathode in a tiode vacuum tube, and some
sfinged instruments have tungsten-wrapped strings.
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Fifteen lanthanide elements, along with yttrium and scandium,
make up the group of rare earth elements (REEs). Generally found
together in deposits, REEs are abundant in the Earth’s crust but not
in large concentrations, so they are difficult to mine. The world's
most abundant REE source is bastndsite, followed by monazite.
REEs are usually high-lustre silver, silvery-white, or grey metals.
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Praseodymium, Neodymium and Samarivm are examples of REES.
Many REEs are used fo produce strong and permanent magnets
that are used in electronic applications such as headphones,
microphones, speakers, and high end pickups for guitars and
related musical instruments. REE's are also used in lasers.
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Platinum (Pt) Atomic Number 78

Platinum, a silver-white metal, occurs in river deposits and
is also produced as a by-product of copper and nickel
refining. Platinum is used in friode vacuum tubes and

in many electronic applications, such cellohones, MP3
players, video recorders, and computer hard disks.

Silicon (Si) Afomic Number 14

Silica (siicon dioxide) in various natural forms, including
quartzite, is used fo produce silicon ferroalloys and

silicon metal. Silicon is a semiconductor and a metalloid,
a chemical element with properties between those

of typical metals and non-metals. A CD player optical
pick-up assembly includes a photodiode made with
siicon, and electronic circuit boards incorporate

silicon microchips.
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Aluminum (Al) Afomic Number 13
Aluminum, extracted primarily from the rock bauxite, is
lightweight, easily shaped, easily machined and cast,
and has fremendous corrosion resistance and durability.
Its uses related fo music production are varied, from
snare drum shells, lightweight cases for microphones
and MP3 players, and CD reflective surfacing, to bronze
alloys, loudspeaker diaphragms, and wrapping for strings.

Carbon (C) Afomic Number 6

Diomond, a crystallized form of carbon, is the hardest
natural substance. It has exiremely high themal
conductivity and low thermal expansion. Diamond
needles are used in record players and diamond is

Bouxi’r/e used as a heat sink for infegrated circuits in electronics
>rC NeA™ - 13 b ACPa UM because of its high thermal conductivity.
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Indium (In) Atomic Number 49

Indium, most commonly recovered as a by-product of
zinc ore processing, occurs in the mineral sphalerite. A
layer of indium tin oxide works as a fransparent electrical
conductor on MP3 and cellphone touchscreens.

Corundum (AloO3)

The third-hardest mineral, affer diomond and moissanite,
corundum occurs naturally in igneous rocks such os
syenite, nepheline syenite, and pegmatite, and can be

ANDE AAA™ - 49 b ACPo U synthesized. Typically grey fo brown, corundum occurs
. o 0 in other colours; such as red (ruby), and blue (sapphire).
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Tin (Sn) Atomic Number 50

Tin, a silvery-white metal derived from the mineral
cassiterite, is soff, malleable, ductie, and highly
crystalline. Alloys of tin are used for soft solder, pewter,
and bronze. Bell bronze, used for cymbals, gongs, and
bells, has high fin content. A layer of indium fin oxide
works as a fransparent electrical conductor on MP3
and cellphone fouchscreens.

Cassiterite
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Brass, on alloy of copper and zinc, has a relatively low melting point and is €
Different ratios of copper to zinc result in brasses with differing hardness, alo
acoustic, mechanical, and electrical properties. Because of its workability, du
acoustic propetties, brass is used for horns and some woodwinds and their co
Brass also goes into percussion instruments such as cymbals, gongs, and bells.
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Bronze, on alloy of copper and tin, often includes other metals such as aluminum,
manganese, nickel, or zinc, or non-metals or metalloids like arsenic and phosphorus,
to produce alloys with differing hardness, stiffness, ductility, or machinability.

Bell bronze, with high tin content, is the traditional alloy for fine cymbals, many
gongs, and bells. Phosphor bronze is used to wrap steel and nylon strings

on stringed instruments and fo make some saxophones.
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$teel is one of the most common materials used today. An alloy of iron and carbon, it offen includes
other elements such as manganese, niobium, or vanadium fo give it strength and hardness. Adding nickel
and chromium creates stainless steel, a corrosion-resistant alloy. Steel serves in multiple ways to make
music: it goes into drum and loudspeaker frames, steel pan drums, friangles, glockenspiel steel-tuned bars,
steel guitars, and wires for a variety of stringed instruments.
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