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								    				    The piano (an abbreviation of pianoforte ) is a musical instrument played instrument played using a [1] keyboard..  It is widely used in classical keyboard classical and  and a!!  a!! music  music for solo performances solo performances"" ensemble use" chamber music" music" accompaniment accompaniment and  and for composing composing and  and rehearsal rehearsal.. #lthough the  piano is not portable and often e$pensive" its versatility vers atility and ubi%uity have made it one of the world&s most familiar musical instruments. # piano usually has a protective wooden case surrounding the soundboard soundboard and  and metal strings"" and a row of black and white keys (' white keys and * black keys). The strings strings are sounded when the keys are pressed down" and are silenced when the keys are released. The note can be sustained" even when the keys are released" by the use of pedals at the bottom of the piano. +ressing a key on the piano&s keyboard causes a padded (often withfelt with felt)) hammer to strike steel strings. The hammers rebound" and the strings continue to vibrate at their resonant fre%uency..[] These vibrations are transmitted through a bridge fre%uency a bridge to  to a soundboard soundboard that  that more efficiently couples couples the  the acoustic energy to the air. The sound would otherwise be no louder  than that directly produced by the strings. ,hen the key is released" a damper stops the string&s vibration and the sound. -espite the fact that a piano has strings" it is usually classified as a percussion instrument because the strings are struck rather than plucked (as with a harpsichord or spinet spinet). ). ee the article on piano on piano key fre%uencies for a picture of the  piano keyboard and the location of middle /. In the 0ornbostelachs system of instrument classification" pianos are considered chordophones chordophones.. The word piano is a shortened form of pianoforte (+2)" the Italian Italian word  word for the instrument (which in turn derives from the previous terms gravicembalo col piano e forte and fortepiano). The Italian musical terms piano and forte indicate 3soft3 and 3strong3 respectively"[] in this conte$t referring to the variations in sound volume the instrument  produces in response to a pianist a pianist&&s touch on the keys4 the greater the velocity of a key  press" the greater the force of the hammer hitting the strings" and the louder the sound of the note produced.



History ee also4 2ortepiano 2ortepiano and  and 5artolomeo /ristofori



 6rand piano by 7ouis 5as of 8illeneuvel9s#vignon 8illeneuvel9s#vignon"" 2rance" 1:;1. >) with ornately decorated soundboard.



' The piano was founded on earlier technological innovations. The first string instruments with struck strings were the hammered dulcimers. dulcimers.[B] -uring the ?iddle #ges" #ges" there were several attempts at creating stringed keyboard instruments with struck strings.['] 5y the 1:th century" the mechanisms of keyboard instruments such as the clavichord clavichord and  and the harpsichord were harpsichord  were well known. In a clavichord" the strings are struck by tangents tangents"" while in a harpsichord they are plucked by %uills. /enturies of work on the mechanism of the harpsichord in particular had shown the most effective ways to construct the case" soundboard" bridge" and keyboard for a mechanism intended to hammer strings. The invention of the modern piano is credited to 5artolomeo /ristofori (1*''C1:1) of +adua"" Italy" who was employed by 2erdinando de& ?edici" 6rand +rince of Tuscany" +adua Tuscany" as the Deeper of the Instruments= he was an e$pert harpsichord maker" and was well



 ac%uainted with the body of knowledge on stringed keyboard instruments. It is not known e$actly when /ristofori first built a piano. #n inventory made by his employers" the ?edici family" ?edici  family" indicates the e$istence of a piano by the year 1:>>= another document of doubtful authenticity indicates a date of 1*E;. The three /ristofori pianos that survive [*][:] :] today date from the 1:>s.[*][ ,hile the clavichord allowed e$pressive control of the sound volume and sustain" it was too %uiet for large performances. The harpsichord produced a sufficiently loud sound" but had little e$pressive control over each note. The piano was probably formed as an attempt to combine loudness with control" avoiding the tradeoffs of available instruments. /ristofori&s great success was solving" with no prior e$ample" the fundamental mechanical problem of piano design4 the hammer must strike the string" but not remain in contact with it (as a tangent remains in contact with a clavichord string) because this would damp damp the  the sound. ?oreover" the hammer must return to its rest position without  bouncing violently" violently" and it must be possible to repeat a note rapidly. /ristofori&s piano action was a model for the many approaches to piano actions that followed. /ristofori&s early instruments were made with thin strings" and were much %uieter than the modern  piano" but much louder and with more sustain sustain in  in comparison to the clavichordFthe only  previous keyboard instrument capable of dynamic nuance via the keyboard. /ristofori&s new instrument remained relatively unknown until an Italian writer" cipione ?affei"" wrote an enthusiastic article about it in 1:11" including a diagram of the ?affei mechanism. This article was widely distributed" and most of the ne$t generation of piano  builders started their work due to reading it. Gne of these thes e builders was 6ottfried ilbermann"" better known as an organ ilbermann organ builder.  builder. ilbermann&s pianos were virtually direct copies of /ristofori&s" with one important addition4 ilbermann invented the forerunner of  the modern sustain pedal" pedal" which lifts all the dampers from the strings simultaneously. ilbermann showed Hohann ebastian 5ach one 5ach one of his early instruments in the 1:>s" but 5ach did not like it at that time" claiming that the higher notes were too soft to allow a full dynamic range. #lthough this earned him some animosity from ilbermann" the criticism was apparently heeded. 5ach did approve of a later instrument he saw in 1:B:" and even served as an agent in selling ilbermann&s pianos.[;] +ianomaking flourished during the late 1;th century in the 8iennese school schoo l" which included Hohann #ndreas tein (who worked in #ugsburg #ugsburg"" 6ermany) and the 8iennese makers @annette makers @annette treicher (daughter treicher (daughter of tein) and #nton ,alter . 8iennesestyle 8iennesestyle pianos were built with wood frames" two strings per note" and had leathercovered hammers. ome of these 8iennese pianos had the opposite coloring of modernday pianos= the natural keys were black and the accidental keys white.[E] It was for such instruments that ,olfgang #madeus ?o!art composed his concertos concertos and  and sonatas sonatas"" and replicas of them are  built today for use in authenticinstrument performance of performance of his music. The pianos of ?o!art&s day had a softer" more ethereal tone than today&s pianos or 


 /omparison of piano sound 1Eth century piano sound



?enu >4>> 2rdric /hopin&s /hopin&s Jtude Gp. '" @o. 1" 1" on an 


?enu >4>> The same piece" on a modern piano  Problems  Problems playing these files? See media help. help.



2or more details on this topic" see Innovations in the piano. piano. In the period lasting from about 1:E> to 1;*>" the ?o!art ?o!artera era piano underwent tremendous changes that led to the modern form of the instrument. This revolution was in response to a preference by composers and pianists for a more powerful" sustained piano sound" and made possible by the ongoing Industrial Kevolution with Kevolution with resources such as high%uality piano high%uality piano wire for wire for strings strings"" and precision casting casting for  for the production of iron of iron frames.. Gver time" the tonal range of the piano was also increased from the five octaves frames of ?o!art&s day to the :L or more octaves found on modern pianos.



5roadwood s%uare action (click for page with legend)



 s" si$ octaves by 1;1> (5eethoven used the e$tra notes in his later works)" and seven octaves by 1;>. The 8iennese 8iennese makers  makers similarly followed these trends= however the two schools used different piano actions4 5roadwoods were more robust" 8iennese instruments were more sensitive.



s" the center of innovation had shifted to +aris +aris"" where the +leyel +leyel firm  firm manufactured pianos used by 2rdric /hopin and /hopin and the Jrard firm manufactured those used by 2ran! 7is!t. 7is!t. In 1;1" bastien Jrard invented Jrard invented the double escapement action action"" which incorporated a repetition repetition lever  (also  (also called the balancier ) that permitted repeating a note even if the key had not yet risen to its ma$imum vertical position. This facilitated rapid playing of repeated notes" a musical device e$ploited by 7is!t. ,hen the invention  became public" as revised by 0enri 0er!" 0er!" the double escapement action gradually became standard in grand pianos" and is still incorporated into all grand pianos currently  produced. Gther improvements of the mechanism included the use of felt hammer coverings instead of layered leather or cotton. 2elt" which was first introduced by Hean0enri +ape in 1;*" was a more consistent material" permitting wider dynamic ranges as hammer weights and string tension increased. The sostenuto pedal ( pedal (see see below)" below)" invented in 1;BB by Hean7ouis 5oisselot and 5oisselot  and copied by the teinway firm in 1;:B" allowed a wider range of effects. Gne innovation that helped create the sound of the modern piano was the use of a strong iron frame. #lso called the 3plate3" the iron frame sits atop the soundboard soundboard"" and serves as the primary bulwark against the force of string tension tension.. The increased structural integrity of the iron frame allowed the use of thicker" tenser" and more numerous strings. In a modern grand the total string tension can e$ceed > tons. The single piece cast iron frame was patented was patented in 1;' in 5oston 5oston by  by #lpheus 5abcock " combining the metal hitch pin plate (1;1" claimed by 5roadwood on behalf of amuel 0erv) and resisting bars (Thom and #llen" 1;>" but also claimed by 5roadwood and Jrard). 5abcock later worked for the



 /hickering A ?ackays firm ?ackays firm who patented the first full iron frame for grand pianos in 1;B. /omposite forged metal frames were preferred by many th century. Gther important advances included changes to the way the piano is strung" such as the use of a 3choir3 of three strings rather than two for all but the lowest notes" and the implementation of an overstrung scale" in which the strings are placed in two separate  planes" each with its own bridge own bridge height.  height. (This is also called cross-stringing . ,hereas earlier instruments& bass strings were a mere continuation of a single string plane" over stringing placed the bass bridge behind and to the treble side of the tenor bridge area. This crossed  the  the strings" with the bass strings in the higher plane.) This permitted a much narrower cabinet at the 3nose3 end of the piano" and optimi!ed the transition from unwound tenor strings to the iron or copperwrapped bass strings. Gverstringing was invented by +ape during the 1;>s" and first patented for use in grand pianos in the Mnited tates by 0enry teinway" Hr. in 1;'E.



-uple$ scaling of an 1;; teinway ?odel &#&. 2rom lower left to upper right4 main sounding length of strings" treble bridge" duple$ string length" duple$ bar (nickelplated  bar parallel to bridge)" hitchpins" plate strut with bearing bolt" plate hole. ome piano makers developed schemes to enhance the tone of each note. Hulius 5lNthner  developed #li%uot stringing in stringing in 1;E as well as +ascal Taskin (1:;;)" Taskin (1:;;)"[1>] and /ollard A /ollard (1;1). /ollard  (1;1). 


 hammers" with the keyboard set along the long side. This design is attributed to 6ottfried ilbermann or /hristian s in s in the Mnited tates" and saw the most visible change of any type of piano4 the ironframed" overstrung s%uares manufactured by teinway A ons were more than twoandahalf times the si!e of Oumpe&s woodframed instruments from a century before. Their overwhelming  popularity was due to ine$pensive construction and price" p rice" although their tone and  performance were limited by narrow soundboards" sou ndboards" simple actions and string spacing that made proper hammer alignment difficult.



The mechanism and strings in upright pianos are perpendicular to the keys. The tall" vertically strung upright grand was arranged like a grand set on end" with the soundboard and bridges above the keys" and tuning pins below them. The term was later revived by many manufacturers for advertising purposes. 6iraffe" pyramid and lyre  pianos were arranged in a somewhat s omewhat similar fashion in evocatively shaped cases. The very tall cabinet piano was introduced about 1;>' and was built through the 1;B>s. It had strings arranged vertically on a continuous frame with bridges e$tended nearly to the floor" behind the keyboard and very large sticker action. The short cottage upright or  pianino with vertical stringing" made popular by Kobert ,ornum around ,ornum around 1;1'" was built into the >th century. They are informally called birdcage pianos because of their  prominent damper mechanism. The obli%ue upright" populari!ed in 2rance byKoller by Koller A 5lanchet during 5lanchet  during the late 1;>s" was diagonally strung throughout its compass. The tiny spinet upright spinet  upright was manufactured from the mid1E>s until recent times. The low position of the hammers re%uired the use of a 3drop action3 to preserve a reasonable keyboard height. ?odern upright and grand pianos attained their present forms by the end of the 1Eth century. Improvements have been made in manufacturing processes" and many individual details of the instrument continue to receive attention. History and musical performance



 ?ain article4 +iano history and musical performance ?uch of classical music (e.g. that of 0aydn of 0aydn"" ?o!art ?o!art"" 5eethoven 5eethoven)) was composed for a type of instrument (the fortepiano fortepiano)) that is rather different from the instrument on which it is now played.  more keys to the instrument. The mechanical action structure of the upright piano was invented in 7ondon" 


5irthday party honoring 2rench pianist ?aurice Kavel in 1E;. 2rom left to right4 conductor" Gscar 2ried= 2ried= singer" >. The popularity of ragtime music was %uickly succeeded by Ha!! piano. piano. @ew techni%ues and rhythms were invented for the  piano" including ostinato ostinato for  for boogiewoogie  boogiewoogie"" and hearing voicing. voicing. 6eorge 6ershwin& 6ershwin&s Khapsody in 5lue broke 5lue broke new musical ground by combining #merican a!! piano with symphonic sounds. /omping /omping"" a techni%ue for accompanying a!! vocalists on piano" was e$emplified by -uke th century cen tury"" 5ill 


 e$perimentation. 0erbie 0ancock was 0ancock was one of the first a!! pianists to find mainstream  popularity working with newer urban music techni%ues. +ianos have also been used in rock and roll by entertainers such as Herry 7ee 7ewis" 7ewis" 7ittle Kichard"" 


Modern piano # pictorial depiction of the construction of a pianoforte frame (1) lid" front part (2) capo bar (3) damper (4) lid" back part (5) damper  mechanism (6) sostenuto rail (7)  pedal mechanism" rods (8, 9, 10)  pedals4 right (sustainPdamp er)" middle (sostenuto)" left (softPuna corda) (11)  bridge (12) hitch pin (13) frame (14) sound board (15) string (16) Pysics



 +lay media # pianist playing +relude and 2ugue @o.  in 5 maor (5,8 ;*;) from 5ach 5ach&&s The Well-Tempered Clavier on a grand piano ,hen the key is struck" a chain reaction occurs to produce the sound. 2irst" the key raises the wippen" which forces the ack against the hammer roller (or 3knuckle3). The hammer roller then lifts the lever carrying the hammer. The key also raises the damper= and immediately after the hammer strikes the wire it falls back" allowing the wire to resonate. ,hen the key is released the damper falls back onto the strings" stopping the wire from vibrating.[1] The vibrating piano strings themselves are not very loud" but their vibrations are transmitted to a large soundboard that moves air and thus converts the energy to sound. The irregular shape and offcenter placement of the bridge ensure that the soundboard vibrates strongly at all fre%uencies.[1] (ee +iano action for action for a diagram and detailed description of piano parts.) There are three factors that influence the pitch of a vibrating wire.  







7ength4 #ll other factors the same" the shorter the wire" the higher the pitch. ?ass per unit length4 #ll other factors the same" the thinner the wire" the higher the pitch. Tension4 #ll other factors the same" the tighter the wire" the higher the pitch.



# vibrating wire subdivides itself into many parts vibrating at the same time. 


Gn the piano string" waves reflect from both ends. The superposition of reflecting waves results in a standing wave pattern" but only for wavelengths Q R 7" 7" 7P" ... R 7Pn" where 7 is the length of the string. Therefore the only fre%uencies produced on a single string are f  R  R nvP(7). Timbre is largely determined by the content of these harmonics. -ifferent instruments have different harmonic ha rmonic content for the same pitch. # real string vibrates at harmonics that are not perfect multiples of the fundamental. This results in a little inharmonicity inharmonicity"" which gives richness to the tone but causes significant tuning challenges throughout the compass of the instrument.[1]



 triking the piano key with greater velocity increases the amplitude of the waves and therefore the volume. 2rom pianissimo ( pp  pp) to fortissimo ( ff   ff ) the hammer velocity changes by almost a factor of a hundred. The hammer contact time with the string shortens from B ms at pp to less than  ms at ff .[1] If two wires adusted to the same pitch are struck at the same time" the sound produced by one reinforces the other" and a louder combined sound of shorter duration is produced. If one wire vibrates out of synchroni!ation with the other" they subtract from each other and produce a softer tone of  longer duration.[1'] !ypes



?odern pianos have two basic configurations (with subcategories)4 the grand piano and the upright piano. "rand



teinway grand teinway  grand piano in the ,hite 0ouse



#ugust 2Srster  upright  upright piano In grand pianos" the frame and strings are hori!ontal" with the strings e$tending away from the keyboard. The action lies beneath the strings" and uses gravity as its means of return to a state of rest.



 There are many si!es of grand piano. # rough generali!ation distinguishes the concert  grand  (between  (between . and  meters long" about :C1> feet) from the parlor grand  or  or boudoir   (1.: to . meters long" about *C: feet) and the smaller baby grand  (around  (around 1.'  grand  (1.: metres (' feet)). #ll else being e%ual" longer pianos with longer strings have larger" richer sound and lower  inharmonicity of the strings. Inharmonicity is the degree to which the fre%uencies of overtones (known overtones  (known as partials or harmonics harmonics)) sound sharp relative to whole multiples of the fundamental fre%uency. This results from the piano&s considerable string stiffness= as a struck string decays its harmonics vibrate" not from their termination" but from a point very slightly toward the center (or more fle$ible part) of the string. The higher the partial" the further sharp it runs. +ianos with shorter and thicker string (i.e. small pianos with short string scales) have more inharmonicity. The greater the inharmonicity" the more the ear perceives it as harshness of tone. Inharmonicity re%uires that octaves be str  stretched  etched   " or tuned to a lower octave&s corresponding sharp overtone rather than to a theoretically correct octave. If octaves are not stretched" single octaves sound in tune" but doubleFand notably tripleFoctaves are unacceptably narrow. tretching a small piano&s octaves to match its inherent inharmonicity level creates an imbalance among all the instrument&s intervallic relationships" not ust its octaves. In a concert grand" however" the octave 3stretch3 retains harmonic balance" even when aligning treble notes to a harmonic produced from three octaves below. This lets close and widespread octaves sound pure" and produces virtually  beatless perfect  beatless perfect fifths. fifths. This gives the concert grand a brilliant" singing and sustaining tone %ualityFone of the principal reasons that fullsi!e grands are used in the concert hall. maller grands satisfy the space and cost needs of domestic use. #pri$t %&ertical'



Mpright pianos" also called vertical pianos" are more compact because the frame and strings are vertical. The hammers move hori!ontally" and return to their resting position via springs" which are susceptible to degradation. Mpright pianos with unusually tall frames and long strings are sometimes called upright grand  pianos.  pianos. ome authors classify modern pianos according to their height and to modifications of the action that are necessary to accommodate the height. 















Studio pianos are around B to B' inches tall. This is the shortest cabinet that can



accommodate a fullsi!ed action located above the keyboard. Console pianos have a compact action (shorter hammers)" and are a few inches shorter than studio models. The top of a spinet  model  model barely rises above the keyboard. The action is located  below"  below" operated by vertical wires that are attached to the backs of the keys. #nything taller than a studio piano is called an upright .



(ter types



 +lay media +layer piano from 1E> (teinway (teinway)) The toy piano was piano was introduced in the 1Eth century. In 1;*" 0enri 2ourneau$ invented 2ourneau$ invented the player the player piano" piano" which plays itself from a piano a piano roll. roll. # machine perforates a performance recording into rolls of paper" and the player piano replays the performance using pneumatic devices. ?odern e%uivalents of the player piano include the 5Ssendorfer  5Ssendorfer /1. It has a lever under the keyboard as to move the keyboard relative to the strings so a pianist can play in a familiar key while the music sounds in a different key.



The minipiano &+ianette& model viewed with its original matching stool= the wooden flap at the front of the instrument has been dropped revealing the tuning pins at the front. The minipiano minipiano"" an instrument patented by the 5rasted brothers of the 


 uni%ue by the fact that the tuning pins e$tended through the instrument allowing it to be tuned at the front. The prepared The prepared piano" piano" present in some contemporary art music" is a piano with obects  placed inside it to alter its sound" or has had its mechanism changed in some other way. The scores for music for prepared piano specify the modifications" for e$ample instructing the pianist to insert pieces of rubber" paper" metal screws" or washers in  between the strings. These either mute the strings or alter their timbre. #harpsichord # harpsichordlike like sound can be produced by placing or dangling small metal buttons in front of the hammer. In 1E'B a 6erman company e$hibited a wireless piano at the pring 2air in 2rankfurt" 6ermany that sold for V;. The wires were replaced by metal bars of different alloys that replicated the standard wires when played. played.[1;] # similar concept is used in the electricacoustic Khodes piano. piano. 


,urlit!er ,urlit!er 1> 


,ith the advent of powerful desktop computers" highly realistic pianos have become available as affordable software modules. ome of these modules use multigigabyte  piano sample sets with as many as E> recordings" recordings " each lasting many seconds" for each of the ;; (some have ;1) keys under different conditions. #dditional samples emulate sympathetic resonance" key release" the drop of the dampers" and simulations of piano



 techni%ues like repedaling to augment these conditions. ome other software modules" such as ?odartt&s >>* +ianote% +ianote%"" use no samples whatsoever and are a pure synthesis of all aspects of the physicalities that go into the creation of a real piano&s sound. Today oday"" piano manufactures take advantage of innovative pianos that play themselves via a /- or / or ?+ player . imilar in concept to a player piano" the +iano-isc or iU systems allow pianos to 3play themselves3 when the software interprets a certain file format. uch additions are %uite e$pensive" often doubling the cost of a piano. These pianos are available in both upright and grand.



)ey*oard 2urther information4 ?usical keyboard 3+iano keys3 redirects here. 2or the runway threshold markings" see KunwayWKunway markings.. markings



Deyboard of a grand piano #lmost every modern piano has ' white keys and * black keys for a total of ;; keys (seven octaves octaves plus  plus a minor third" from #> to /;). ?any older pianos only have ;' keys (seven octaves from #> to #:). ome piano manufacturers e$tend the range further in one or both directions. ome 5Ssendorfer  pianos"  pianos" for e$ample" e$tend the normal range down to 2>" and one of their models even goes as far as a bottom />" making a full eight octave range. These e$tra keys are sometimes hidden under a small hinged lid that can cover the keys to  prevent visual disorientation for pianists unfamiliar with the e$tra keys" or the colors of the e$tra white keys are reversed (black instead of white). The e$tra keys are added primarily for increased resonance from the associated strings= that is" they vibrate sympathetically with other strings whenever the damper pedal is depressed and thus give a fuller tone. Gnly a very small number of works composed for  piano actually use these notes. ?ore recently" the tuart and ons company ons company has also manufactured e$tendedrange pianos" with the first 1> key piano. Gn their instruments" the fre%uency range e$tends from /> to 2;" which is the widest practical range for the acoustic piano. The e$tra keys are the same as the other keys in appearance.



 mall studio upright acoustical pianos with only *' keys have been manufactured for use  by roving pianists. Dnown as gig  pianos  pianos and still containing a cast iron harp (frame)" these are comparatively lightweight and can be easily transported to and from engagements by only two people. #s their harp is longer than that of a spinet or console  piano" they have a stronger bass sound that to some pianists is well worth the tradeoff in range that a reduced keyset offers. The toy piano manufacturer  piano manufacturer choenhut choenhut started manufacturing both grands and uprights with only BB or BE keys" and shorter distance between the keyboard and the pedals. These  pianos are true pianos with action and strings. The pianos were introduced to their  product line in response to numerous re%uests in favor of it. +ianos have been built with alternative keyboard systems" e.g." the HankX keyboard. keyboard.



Pedals +tandard pedals



?ain article4 +iano pedals



+iano pedals from pedals from left to right4 una corda" corda" sostenuto sostenuto and  and sustain pedal +ianos have had pedals" or some close e%uivalent" since the earliest days. (In the 1;th century" some pianos used levers pressed upward by the player&s knee instead of pedals.) ?ost grand pianos in the M have three pedals4 the soft pedal (una pedal (una corda)" sostenuto" and sustain pedal (from left to right" respectively)" while in 


  @otations used for the sustain pedal in sheet music The sustain pedal (or" pedal (or" damper pedal) is often simply called 3the pedal3" since it is the most fre%uently used. It is placed as the rightmost pedal in the group. It lifts the dampers from all keys" sustaining all played notes. In addition" it alters the overall tone by allowing all strings" including those not directly played" to reverberate. The soft pedal or pedal or una corda pedal is placed leftmost in the row of pedals. In grand pianos it shifts the entire actionPkeyboard assembly to the right (a very few instruments have shifted left) so that the hammers hit two of the three strings for each note. In the earliest  pianos whose unisons were bichords rather than trichords" the action shifted so that hammers hit a single string" hence the name una corda" or &one string&. The effect is to soften the note as well as change the tone. In uprights this action is not possible= instead the pedal moves the hammers closer to the strings" allowing the hammers to strike with less kinetic energy. This produces a slightly softer sound" s ound" but no change in timbre. Gn grand pianos" the middle pedal is a sostenuto sostenuto pedal.  pedal. This pedal keeps raised any damper already raised at the moment the pedal is depressed. This makes it possible to sustain selected notes (by depressing the sostenuto pedal before those notes are released) while the player&s hands are free to play additional notes (which aren&t sustained). This can be useful for musical passages with pedal with pedal points and other otherwise tricky or impossible situations. Gn many upright pianos" the middle pedal is called the 3practice3 or celeste pedal. This drops a piece of felt between the hammers and strings" greatly muting the sounds. This  pedal can be shifted while depressed" into a 3locking3 position. There are also nonstandard variants. Gn some pianos (grands and verticals)" the middle  pedal can be a bass sustain pedal4 that is" when it is depressed" depre ssed" the dampers lift off the strings only in the bass section. +layers use this pedal to sustain a single bass note or chord over many measures" while playing the melody in the treble section. Gn the tuart and ons piano ons piano as well as the largest 2a!ioli 2a!ioli piano"  piano" there is a fourth pedal to the left of the  principal three. This fourth pedal works in the same way as the soft s oft pedal of an upright [1E]  piano" moving the hammers closer to the strings. strings. #nusual pedals



 #n upright pedal piano by /hallen The rare transposing piano (an e$ample of which was owned by Irving 5erlin) 5erlin) has a middle pedal that functions as a clutch clutch that  that disengages the keyboard from the mechanism" so the player can move the keyboard to the left or right with a lever. This shifts the entire  piano action so the pianist can play music written in one key so that it sounds in a different key. ome piano companies have included e$tra pedals other than the standard two or three. /rown and chubert +iano /o. produced a fourpedal piano. 2a!ioli currently offers a fourth pedal that provides a second soft pedal" that works by bringing the keys closer to the strings. ,ing and on of @ew ork ork offered a fivepedal fivep edal piano from appro$imately appr o$imately 1;E through the 1E>s. There is no mention of the company past the 1E>s. 7abeled left to right" the  pedals are ?andolin" Grchestra" ][1] [1] orchestral hall.[>] The pedalier  piano"  piano" or pedal or pedal piano" piano" is a rare type of piano that includes a pedalboard a pedalboard so  so  players can user their feet to play bass ba ss register notes" as on an organ organ.. There are two types of pedal piano. Gn one" the pedal board is an integral part of the instrument" using the same strings and mechanism as the manual keyboard. The other" rarer type" consists of two independent pianos (each with separate mechanics and strings) placed one above the otherFone for the hands and one for the feet. This was developed primarily as a practice instrument for organists" though there is a small repertoire written specifically for the instrument.



 onstruction



Guter rim of 


This view of the underside of a 1; cm (* foot) grand piano shows" in order of distance from viewer4 softwood braces" tapered soundboard ribs" soundboard. The metal rod at lower right is a humidity control device. /.2. Theodore teinway /.2. teinway developed  developed the bent plywood rim in 1;;> to reduce manufacturing time and costs. The thick wooden posts on the underside (grands) or back



 (uprights) of the piano stabili!e the rim structure" and are made of softwood for stability. The re%uirement of structural strength" fulfilled by stout hardwood and thick metal" makes a piano heavy. > lb)" and the teinway concert grand (?odel -) weighs B;> kg (EE> lb). The largest piano built" the 2a!ioli 2>;" weighs *E1 kg (1'> lb). The pinblock" which holds the tuning pins in place" is another area where toughness is important. It is made of hardwood (typically hard maple or beech)" and is laminated for strength" stability and longevity. +iano strings (also called piano called piano wire)" wire)" which must endure years of e$treme tension and hard blows" are made of high carbon steel. They are manufactured to vary as little as possible in diameter" since all deviations from uniformity introduce tonal distortion. The bass strings of a piano are made of a steel core wrapped with copper wire" to increase their mass whilst retaining fle$ibility. fle$ibility. If all strings s trings throughout the piano&s compass were individual (monochord)" the massive bass strings would overpower the upper ranges. ?akers compensate for this with the use of double (bichord) strings in the tenor and triple (trichord) strings throughout the treble.



/ast iron plate iron plate of a grand piano The plate (harp)" or metal frame" of a piano is usually made of cast of cast iron. iron. # massive plate is advantageous. ince the strings vibrate from the plate at both ends" an insufficiently massive plate would absorb too much of the vibrational energy that should go to through the bridge to the soundboard. ,hile some manufacturers use cast steel in their plates" most prefer cast iron. /ast iron is easy to cast and machine" has fle$ibility sufficient for  piano use" is much more resistant to deformation than steel" s teel" and is especially tolerant of compression. +late casting is an art" since dimensions are crucial and the iron shrinks about one percent during cooling. Including an e$tremely large piece of metal in a piano is potentially an aesthetic handicap. +iano makers overcome this by polishing" painting" and decorating the plate.



 +lates often include the manufacturer&s ornamental medallion. In an effort to make pianos lighter" #lcoa #lcoa worked  worked with ,inter and /ompany piano manufacturers to make pianos using an aluminum plate during plate during the 1EB>s. #luminum piano plates were not widely accepted" and were discontinued. The numerous grand parts and upright parts of a piano action are generally hardwood hardwood"" e.g." maple maple"" beech  beech"" or hornbeam hornbeam.. 0owever" since ,orld ,ar ,ar II" makers have used some  plastics.. s and 1E'>s"  plastics  but proved disastrous because they lost strength after a few decades of use. tarting in 1E*1" the @ew the @ew ork  ork  branch  branch of the teinway firm incorporated Teflon Teflon"" a synthetic material developed by -u+ont -u+ont"" for some parts of its Permafree grand action in place of cloth  bushings" but abandoned the e$periment e$per iment in 1E; due to e$cessive friction and a 3clicking3 that developed over time. Teflon Teflon is 3humidity stable3 whereas wherea s the wood adacent to the Teflon swells and shrinks with humidity changes" causing problems. ?ore recently" recently" the Dawai Dawai firm  firm built pianos with action parts made of more modern materials such as carbon fiber reinforced plastic" plastic" and the piano parts manufacturer ,essell" @ickel and 6ross has launched a new line of carefully engineered composite parts. Thus far these parts have performed reasonably" but it will take decades to know if they e%ual the longevity of wood.



trings of a grand piano In all but the poorest pianos the soundboard is made of solid spruce spruce (that  (that is" spruce  boards glued together along the side grain). pruce&s high ratio of strength to weight minimi!es acoustic impedance while offering strength sufficient to withstand the downward force of the strings. The best piano makers use %uartersawn" defectfree spruce of close annular grain" carefully seasoning it over a long period before fabricating the soundboards. This is the identical material that is used in %uality acoustic guitar soundboards. /heap pianos often have plywood have plywood soundboards.  soundboards. In the early years of piano construction" keys were commonly made from sugar pine. Today they are usually made of spruce or basswood or basswood.. pruce is typically used in high %uality pianos. 5lack keys were traditionally made of ebony of ebony"" and the white keys were covered with strips of ivory ivory.. 0owever" since ivoryyielding species are now endangered and protected by treaty" makers use plastics almost e$clusively. #lso" ivory tends to chip more easily than plastic. 7egal ivory can still be obtained in limited %uantities. The



 amaha firm invented a plastic called 3Ivorite3 that they claim mimics the look and feel amaha firm of ivory. It has since been imitated by other makers.



are and maintenance ?ain articles4 +iano maintenance and +iano tuning



The piano at the social center in the 1Eth century (?orit! (?orit! von chwind" chwind" 1;*;). The man at the piano is 2ran! chubert. chubert. +ianos need regular tuning to keep them on pitch" which is usually the internationally recogni!ed standard concert pitch of #B of #B R BB> 0!. The hammers of pianos are voiced to compensate for gradual hardening" and other parts also need periodic regulation. #ged and worn pianos can be rebuilt or reconditioned. Gften" by replacing a great number of their parts" they can perform as well as new pianos. +ianos are heavy yet delicate instruments. Gver the years" professional piano movers have developed special techni%ues for transporting both grands and uprights" which  prevent damage to the case and to the piano&s mechanics.



!unin$ ?ain article4 +iano tuning



# piano tuner  The relationship between two pitches" called an interval interval"" is the ratio of their absolute fre%uencies.. Two different intervals are perceived as the same when the pairs of pitches fre%uencies involved share the same fre%uency ratio. The easiest intervals to identify" and the easiest intervals to tune" are those that are ust are ust"" meaning they have a simple wholenumber ratio.



 The term temperament refers to a tuning system that tempers the ust the ust intervals (usually intervals (usually the perfect the perfect fifth" fifth" which has the ratio 4) to satisfy another mathematical property= in e%ual temperament" a fifth f ifth is tempered by narrowing na rrowing it slightly" slightly" achieved by flattening its upper pitch slightly" slightly" or raising its lower pitch slightly. # temperament system is also known as a set of *earin$s . Tempering an interval causes caus es it to beat to beat"" which is a fluctuation in perceived sound intensity due to interference between close (but une%ual) pitches. The rate of beating is e%ual to the fre%uency differences of any harmonics that are present for both pitches and that coincide or nearly coincide. Piano tunin$  is the act of adusting the tensions of the piano&s strings" thereby aligning



the intervals among their tones so that the instrument is in tune. tune. The meaning of the term in tune in the conte$t of piano tuning is not simply a particular fi$ed set of pitches of pitches.. 2ine  piano tuning carefully assesses the interaction among all notes of the chromatic scale" different for every piano" and thus re%uires slightly different pitches from any theoretical standard. +ianos are usually tuned to a modified version of the system called e%ual temperament ( temperament  ( see Piano  see Piano key fre#uencies for fre#uencies for the theoretical piano tuning ). ). In all systems of tuning" each pitch is derived from its relationship to a chosen fi$ed pitch" usually #BB>.. #BB>



-ole ee also4 ocial history of the piano The piano is a crucial instrument in ,estern ,estern classical music" music" a!!  a!!"" film film"" television television"" and most other comple$ western musical genres. # large number of composers are proficient  pianists Fand because the piano keyboard offers an easy means of comple$ melodic and harmonic interplayFthe piano is often used as a tool for composition.
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