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ON

THE HISTORY OF MUSICAL PITCH .

BY

ALEXANDER J. ELLIS, B.A ., F .R.S., F.S.A .

A Paper read before the Society of Arts, 3 March 1880, WILLIAM POLE , Esq.,Mus.D ., F.R . S., in th
chair.

(FOR TABLE OF CONTENTS SEE LAST PAGE.)

Art . 1 . Introduction . - On 22 May 1877, I between the reading of my first paper and its
read a paper in this room on “ The Measurement present correction and supplement, which ,however,

and Settlement of Musical Pitch ,” for which the I have endeavoured to make complete in itself.
Society of Arts honoured me with one of their Art. 2 . Pitch . - By the pitch of a musical note

silver medals. Subsequently, it was objected that I shall alwaysmean , as is usual in England, “ the
the instrument which I used for measuring pitch number of double or complete vibrations, back
(Appunn 's tonometer, see p . 300) gave results dif - -
fering considerably from those obtained by other Dresden ; H . Jones ; T . C . Lewis and Co. ; Herrman Smith

Telford and Telford , of Dublin ; Ullmann , of Vienna ; J . Walker
observers, and was, therefore, probably incorrect. and Sons ; H . Willis .
It was also objected that I had not given a sufficient 6 Pianoforte-makers. --Erard ; * A . J . Hipking, of Broadwood' s ;
account of early musical pitch . I have been able H . K . Moore, of Moore and Moore ; Steinway ; Streicher, of

Vienna ; Stuttaford , of Debain ' s .
to discover the cause of the error of Appunn's 2 Horn -makers. - - Blaikley , of Boosey ' s ; V . Mahillon , of Brussels

2 Instrument-makers . - G . Appunn , of Hanau : W . Ladds.

fortunate enough to obtain a large amount of new | Sheffield ;' Secretan, of Paris.2 Tuning - fork -makers. -- Valentine and Carr, of 76 , Milton -street,

1 2 Bell - founders.- Cavedini, of Verona ; Colbacchini, of Padua .

arrive at these results has been a work of time. ! __ 2 Musicians. - -*Moritz Fürstenau, librarian of the Dresden Opera ;
Ch . Chambers, Mus. B ., Newcastle -upon - Tyne.

labour, and expense, far beyond what I could have 3 Violin -makers. - Hart and Son , 28 , Wardour- street : Hill and

Son , 72 , Wardour-street ; E . Withers, 24 , Wardour-street.

them at all without the co -operation of numerous ham Cathedral; W . Bensted, All Hallows, Lombard - street ; H .44 Organists. - E . Adams, St. Lawrence Jewry ; Dr. Armes, Dur

IR . Brinfield , St. Lawrence, Reading ; J . T . Burrowes, St . James ,

Piccadilly ; H . Byolin , St. Mary, Shrewsbury ; T . L . Childerstone,
St. John , Clerkenwell ; N . W . B . Collyer, Mercers' -hall Chapel :

my apology for the length of time that has elapsed E . Deane, St. Mary Aldermary ; * H . Degenhardt, St. Catherine,
Hamburg : Dr. G . Dixon , Grantham ; Sir G . Elvey , St. George' s
Chapel. Windsor : J . G . B . Elliott, St. Stephen , Haggerstone ; C .

1 List of my Principal Helpers. - The following is a nominal list J . Frost , St. Mary, Haggerstone ; Mrs . Green , st. Katharine,
of the 101 public bodies and persons to whom I am principally Regent's-park ; F . Grizelle , Fulham ;_ W . G . Hammond, St.

indebted for assistance . The eleven to whose names a star • is Botolph , Aldgate ; " E . J. Hopkins, Temple Church ; A . W .
prefixed have helped me very much indeed , severalof them to an Hume, Barking, Essex ; J. Howlett, Trinity , Gosport'; W . J .
extent for which I cannot sufficiently thank them . Ions, St. Nicholas, Newcastle-upon - Tyne ; W . J . James, Shad

2 Public Bodies . The Lords of the Committee of Council on well ; C . 8 . Jekyll, Chapel Royal, St. James 's ; H . Jimmerthal,
Education , Science and Art Department ; the Society of Arts . St. Marie Cathedral, Lübeck : W . C . Lock , St. Dunstan , Stepney :

10 Professors. - W . G .Adams, of King' s - college, London ; Cornu , C . Marshall , St. Alban , Wood -street ; R . Massey, late of Chapel

of Paris ; F . Guthrie , of the Science Schools, London : Herbert Royal, Whitehall ; Miss Nottingham , St. Mary, Rotherhithe : c .

McLeod , of Cooper' s-hill College, Staines ; Alfred Mayer, of W . Pearce, St. Luke, Old -street ; W . Rea, late of Tynedock
Stevens Institute , Hoboken , New Jersey , U . S . ; Sir Herbert Oake Church . Newcastle -upon - Tyne ; J . Ridgway, Holyrood Church .

ley, of Edinburgh ; Rev. Sir F . A . Gore Ouseley , Bart., of Oxford ; Southampton ; H . Schmahl, St. Jacobi, Hamburg ; Dr. Sellé ,

* F . Rossetti, of Padua ; Sir R . Stewart, of Dublin ; J . Tyndall, Hampton -court Palace ; C . Severn , St. Mary , Islington ; Dr.
of the Royal Institution . Stainer , St. Paul' s ; Mrs. Stirling (Bridge), St. Andrew Under

11 Private Gentlemen and Ladies. - Herr Amels, formerly of Cre- shaft ; H . Stonex , Parish Church , Yarmouth ; H . Streatfield .

feld ; R . Drew , Esq ., ofDublin ; Rev . G . T . Driffield , rector of Bow : | Maidstone ; E . H . Thorne, St .Michael, Cornhill : Th . Tunbridge .
Mr. George Herbert : M . Philbert , when Consul at Amsterdam ; St. George' s Chapel, Great Yarmouth ; J . Turle , Westminster

Rev. H . R . Haweis ; Dr. Huggins, F .R .S . ; *Frau Näke, of Dres - abbey ; F . Weber , German Chapel Royal, St. James's ; F . I.
den ; the family and descendants of the late J . H . Scheibler, in Yeatman , All Hallows the Great and Less, Upper Thames-street ;
Crefeld : Dr. W . Spottiswoode, P . R . S . : Dr. W . H . Stone. B . Yñiguez, Cathedral, Seville .

15 Organ -builders. - Bevington , Bros . : Bishop and Son : Bryceson 6 Choir Conductors and 542 Members of their Choirs. -- Henry

Bros ., and Ellis ; * A . Cavaillé -Coll, of Paris ; Forster and An - Leslie, W . G . McNaught, J . Proudmnn, Ebenezer Prout, G . 1.
drews, of Hull ; Gray and Davison ; Hill and Son ; Jehmlich , of Venables, L . C . Venables .
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wards and forwards, made in each second by a Just intonation is due to Ptolemy, the astronomer

particle of air , while the note is heard .” Thewords alive A . D . 166 . Meantone temperament was per
in inverted commas are briefly represented by the fected by Salinas, A . D . 1577. Equal temperament
letter V . Thus, by V 256 is meant a musical sound is said to have been proposed by Aristóxenus, a pupil
due to 256 vibrations in a second . On the Conti- of Aristotle, and to have been in use in China for
nent, they usually reckon by single or half vibrations, centuries earlier. It seems to have been used, in
as in counting a pendulum , written SV . Thus SV intention , in North Germany, as early as 1690, and
512 means the same pitch as V 256 . By V 256 .3 is to have remained on many organs. (See A 489. 2 in
meant 2563 double vibrations in 10 seconds, and Table I.) It was recommended by E . Bach , and is
so on for other decimals. believed to have been used by J . S . Bach . But,

Art. 3 . Musical Pitch is the pitch , or V , of any throughout Europe generally , meantone tempera - !
named musical note, which determines the pitch ment was used till about 50 years ago. It is still
of all the other notes in a particular system of retained generally on Spanish organs, and in Eng. '
tuning, and gives the pitch of the instrument pro - land on Green ' s organs, at St. George's Chapel.
ducing it. For the sake of comparison , the same Windsor ; St. Katharine's, Regent' s -park ; and Ker
note A is here always selected , and, when it was
necessary to determine the pitch by measuring the finally retaining one. Thus, from A 440 , find JC 528, and then

subtract 1 :58 or 3 in 1,000 , and also . 05 or 1 in 10, 000 ; that is, 1 . 63 ODV of someother note, the V of A has been always the tubete sor ):1977,and alsothe whole , giving 526 37 , whence MC 526 4 . A 418 gives MC 500 .
3 ) In Equal Temperament, first find JC , and then subtract 1 in

which makes V 444 . 111. Thus, for A 440 , we find JC 528 , which , divided by 111 , gives

476 , and substracting this we obtain 523 -24 , whence EC 523 2 .
Art. 4 . Systems of Tuning , or Temperaments . -- 1 To tind A from C .

1 ) In Just Intonation , subtract one- sixth . Thus, one- sixth of

in the treble at least , should produce no per
C 528 is 88, which , subtracted , gives JA 440 .

2 ) In Meantone Temperament, find JA , and increase the result

ceptible beats or roughness . This effect could not by 3 in 1000 and 1 in 10000 ,by 3 in 1000 and 1 in 10000. Thus, one- sixth of C526 4 is 87.73.

be obtained without many more than 12 notes to
which , subtracted , leaves 438 67 , and this increased by 1 : 31 , or 3 in
1000 , and .04 or 1 in 10000 gives 440 '02, whence MA 440 .

3 ) In Equal Temperament, find JA , and increase the result by 1

organs, harmoniums, and pianos.pionos Hence arose in 110 . Thus, from C 523 24 we find JA 43603, and , adding theHence arose in110th part, or 3 - 97 , the result is EA 440 .
various contrivances, known as tunings, or tempera - A justly Intoned scale can be formed by adding one-eighth forments ( from the Italian temperare, to tune). In the major Tones C to D . F to G , and A to B : one -ninth for :

ininor Tones D to E , and G to A ; and one-fifteenth for the diatonic
the history of pitch it is necessary to distinguish semitones E to F , and B to C .

and allow for the following : | A Pythagorean scale can be made from a series of Fifths up,
adding one-half for each Fifth , and dividing by 2 when necessary to
keep within the Octave ; or a seriesof Fifths down , subtractiny one
third for each Fifth , and doubling the result where necessary to

singers and theorists. keep within the Octave . Work up to G sharp , and down to E flat,
beginning anywhere.2 ) Pythagorean Temperament, in which the Fifths A Meantone scale can be formed by taking the perfect Fifths,
as in the last case, and then diminishing each upward and increas
ing each downward Fifth , as it is calculated , by 31 in 10000 . Thus,
the perfect Fifth above C 256 is found by adding one-half, or 128

Thirds Efi. G , Bfl. D , FA , CE , GB, DFsh., to be JG 384 taking 3 in 1000,and litto be JG 384 ; taking 3 in 1000 ,and 1 in 10000 , we have 1 : 19, which
being subtracted , gives MG 382 S1 ; and the perfect Fourth below

C256 is found , by subtracting one -third , or $ 5 : 33 , to be JF 170 67 ,
too sharp . Used in tuning the violin . double which is 341 34 ; and then , taking 3 in 1000 and 1 in 1000 ,

we have 1.06 , adding which we have MF = 342 40 . Begin any.

major Thirds specified in ( 2 ) are perfect, but the where, and work
where , and work up to G sharp and down to Efat. Make two
places of decimals and keep one.

Fifths specified in ( 2 ) are a quarter of a comma, or A scale in Equal Temperament can be made by first forming a
series of equal Tones by continually adding 12 per cent ., the proof

being that the Sixth Tone thus found is scarcely more than double

4 ) Equal Temperament, in which every Fifth , the first ; then , the semitones may be found , by adding 6 per cent.

to each of the Tones , and afterwards subtracting 1 in 2000 . The

V 1 in V 885 too flat, and every major Third , with
result ought not to be wrong by one -tenth of a vibration anywhere .
resuThe above are chiefly close approximations, very convenient for

those who can use decimal fractions but do not understand

Vl in V 126 , too sharp. Now always used logarithms. For those who do, the following table will be much
more convenient.

intentionally. To the logarithms given below , add the logarithm of the V of C .

and the result is the logarithms of all the corresponding notes .

prefixing J for just, P for Pythagorean , M for
When the V of any other note is given (as of E ), subtract the

logarithm opposite that note (as E ) in the table from the logarithm

me of the V of the given note (as E . ) The result is the logarithm of

note calculated . The tuning note, which is the corresponding V of C , having found which proceed as before .
Find numbers corresponding to the logarithms to one place of

measured , might be in any system , and hence is decimals only.

not distinguished . Thus, A444 being measured ,
gives JC 532.5 , MC531. 2 , PC 526•2, and EC528. TABLE or the LOGARITHMS of TEMPERED Notes.

In Table I., at the end of this paper , the JC , MC,
and EC are calculated , corresponding to any A or Note. Just. Meantone. Equal Pythagorean.
other note that was measured , and the JA , MA,
and EA corresponding to any C or other note that
wasmeasured . 01908 02509 02852

*05115 04846 05017 05116

2 Calculation of Temperaments. It is absolutely necessary, fo ' E flat *07783 07526 07879

all investigations on historicalmusical pitches , to beable to calcu * 09691 09691 10034 10231

late A from C , and C from A , and sometimes from other notes , * 12494 12629 •12543 12494

and often to find the V to all the notes in any system of tempera F sharp ' 14537 * 15051 - 15346

ment when the V of one is known . 17609 17474 " 17500 * 17609

To find C from A . G sharp 19382 20069 20461

1 ) In Just Intonation , increase the V of A by on 22185 22320 22577 *22724

to A 440 , add one- fifth , or 88, to find JC528 , B flat 25258 * 25086 24988

2 ) In Meantone Temperament, first find JC , and then subtract 3 27300 27165 27504 * 27840

in 1 ,000 and 1 in 10 ,000, working to two places of decimals , and •30103 * 30103 30103 30103

0

C sharp

B octave
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Parish Church , and on a few other organs ; but cents as they may be briefly called . We generally
equal temperament is now generally aimed at, estimate intervals in music by the number of semi
though seldom really attained . : Messrs. Broad - tones they contain ; thus, theminor Third has3 ,the
wood did not use it on any of their pianos till 1841, major Third 4 , the Fourth 5 , the Fifth 7 semitones.
and it was generally introduced in their works, and so on . In the sameway , very small intervals,
under the superintendence ofMr. Hipkins, from less than a semitone, may be estimated in cents.
1844 to 1846 . The organ of St. Nicholas,Newcastle - Thus, S 3. 56 means an interval of 3 semitones and
upon - Tyne, was tuned in equal temperament in | 56 cents. In this way , in Table I. the interval
1842, on the occasion of a great musical festival formed by the initial value of A in each entry with
(see A 428 . 7 in Table I.). In the Great Exhibition A 370 is given . The interval between any two
of 1851, no English organ was tuned in equal such values of A is the difference of the correspond
temperament. In July, 1852, while making altera - ing S . Thus, the interval between A 455 . 3 , $ 3 .59 ,
tions in their Exeter -hall organ , Messrs. J . W . and A 422.5 , S 2 :30 , is $ 1 .29 , which is the interval
Walker and Sons put it into equal temperament, between Handel' s and Erard' s concert pitch .
and it was first used in that tuning in November, 1 Art. 6 . Notation of the Great Musical Scale.
1852. In the meantime, in September, 1852, Mr. As the nameof the note is the same in the different
George Herbert, a barrister and amateur, then in octaves, it is necessary to mark the Octave. I shall
charge of the organ at the Roman Catholic Church here adopt the organ -makers' names, by which
in Farm - street, Berkeley -square, had that organ an Octave is referred to a certain number of feet,
tuned equally by Hill, its builder. Though and give it a practical notation . These names
much opposed , it was visited and approved by neither indicate the exact length of pipe nor the
many, and, among others, by Mr. Cooper, who exact pitch of the note , but merely show the posi
had the organ in the hall of Christ 's Hospital tuned tion of the note on the musical staff.
equally in 1853. The first organ built and tuned 32 C , lowest note of very large organs ( 2 octaves
originally in equal temperament, by Messrs. Gray below the lowest note of the violoncello ), 32 D ,
and Davison , was for Dr. Fraser' s Congregational 32 E , 32 F , 32 G , 32 A (usual lowest note of the
Chapel at Blackburn , in 1854 (since burned ). largest pianos), 32 B , comprising the32 - foot Octave.
Messrs. Walker and Mr. Willis also sent out their 16 C ( lowest note of the double bass in Beet
first equally tempered organs in 1854. Hence, in boven's Pastoral Symphony), 16 D , 16 E (lowest
England, equal temperament is barely 40 years old . note of the German four-stringed double bass
(See additional information in Appendix No. 1 . ) mentioned by Helmholtz, p . 267 of my translation ,

Before, and , indeed , after 1577, many unequal as the lowest really musical note ), 16 F (lowest
temperamentswere used , and themeantonetempera - note of English four -stringed double bass), 16 G

ment itself is commonly called unequal, whereas , l ( lowestnote of Italian three-stringed double bass) ,
when expressed on 12 notes, it is merely defective ,
because it requires 27 notes to the Octave for its

4 To Calculate the Cents in any Interval. - 1 ) For intervals lens
than an equal semitone that is, when the larger V is notmore

temperaments is generally so unknown that the
than 6 per cent. larger than the smaller V : Divide 100 times the
difference of the V by 6 per cent. (less 1 per 2000 ) of the smaller

exac
V , to the nearest whole number. Thus, to find the interval be
tween A 422: 5 and A 440 : 100 times the difference is 1750 , and 6
per cent. of 422.5 ig 25 3 , and this , lesg . 2 (or 1 per 2000 in 422 - 8 ),

or fretted clavichord — a semi-meantone tempera is 25 : 1 ; then , dividing 1750 by 25 - 1 , we obtain 70 cents.
ment, in which the natural notes C , D , E , F , G , 1: 2) If the mterval somone una camiones above the lowest by2 ) If the interval is more than an equal semitone, we can con

A , B were tuned in meantone temperament, and adding 12 ) per cent. for a Tone, and 6 per cent. (less 1 per 2000 )

for a semitone, täll we obtain a V which is less than an equal

semitone from the larger number. Then , we find the cents in

this smaller intervalby the last rule , and add 100 for each equal

temperament in most keys. But, in the calcula semitone added on to the lower V . Thus, for A 422-5 and A 455. 3 ,
tions of this paper, none but the Just, Meantone, we form an equal semitoneabove 422 5 by adding 25: 1 (or 6 per

cent., giving 25 3 ; less 1 per 2000 , that is , ' 2 ) , giving 44706 . Next.

we find the cents in the interval V 447 .6 to V 455 ' 3 to be 29, as in
the last case, and we have 129 cents. for the whole interval.

variations of the meantone system , will be treated 3 ) For intervals less than & just major Third -- that is , when 8

times the larger V is not greater than 10 times the smaller V
as belonging to that species of tuning . multiply 3477 by the difference of the V ' s , and divide by their

sum . If the quotientlies between 150 and 300 , subtract 1 from the

Pitch . - If we supposed that, between each pair of
quotient ; the result is exact. Thus, for the last example, 3477,
multiplied by the difference 32- 8 , gives 114045 - 6 ; and this , divided
by the sum 877 . 8 , gives 129 cents., as before . It is evident that

piano is now intended to be tuned , 99 other notes this may be applied to any interval by continually reducing
it by a justmajor Third till it is less than a major Third . This is

were interposed , making exactly equal intervals effected by continually subtracting 10 times the smaller from 8

with each other, we should divide the octave into times the larger V, andtimes the larger V , and adding 386 cents . to the result, for every

1200 equal hundredths of an equal semitone, or
such reduction . When the interval exceeds an Octave, divide the

larger V continually by 2 till it is less than donble the smaller :

then proceed as before, and add 1200 to the result for each division

by 2 .

' How to Tune Equally. -- In my translation of Helmholtz, p . 4 ) For any interval, by logarithms (by far the most convenient
785 , I gave a rule for tuning sensibly in equal temperament, and method for those who can use them ) . Multiply the difference of
I put it into a thoroughly practical form in the Musical Times for the logarithmsof the two V ' y by 4000 (which will be enough for

ls under a semitone) ; correct by subtracting 1 in 300 and 1
thebearings in the one- foot Octave ofan organ or harmonium in the in 1 ,000 from the former product. The result will be correct to
order C , G , D , A , E , B , F sh ., C sh. , G sh ., D sh ., A sh ., Esh . Make one -tenth of a cent. Thus, log 455 - 3 = 2 65830 , log 422: 5 - -
all the Fifths too close , and all the Fourths too wide, so as to beat 2-62583 ; difference = '03247 , which , multiplied by 4000 , gives
the Fifths " up," CG , DA , EB , C sh . G sh ., D sh . A sh ., twice in a l 129.88 . Subtract 1 in 300, or 43, and 1 in 10000 , or 01 (sum .44 ) ,
second . and the Fourths « down . " GD . ÁE. BFsh . . Fsh . C sh ., and the result is 129 -44 cents, or 129 to the nearest cent. When
G sh . D sh ., A sh . E sh . , three times in a second . The Fourth CF is many cases have to be calculated , it is best to form a little table
not tuned .' The pitch is unimportant. The beats hardly last long

eu . The pitch is unimportant. The beats hardly last long of the multiples of 39 86314, and, by its means, multiply the dif

enough to be available for the piano , which should be tuned to an ference of the logarithms by that number . This was the method

harmonium , pursued for Table I .

ve

W
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organs.

16 A (lowest note of English three - stringed double pitch is taken . For the same temperature, the

bass), 16 B , comprising the 16 -foot Octave. pitch is mainly influenced by the length of the

8C (lowestnote of the violoncello, written on the pipe, measured from the line where it is solderec,

second leger line below the bass staff ), 8 D , 8 E , on to the foot, up to the open end, and by the in
8 F , 8G (third open string of violoncello ), 8 A , ternal diameter. If these dimensions are taken in

8 B , comprising the 8 -foot Octave. inches, the pitch or V of the pipe is very near
4C (tenor C , the lowest note of the viola , written 20080, divided by the sum of 3 times the lengti

on the second space of the bass staff), 4D added to 5 times the diameter , according to Y

(second open string of violoncello ), 4E , 4F, 4G Cavaillé -Coll (adapted from Comptes Rendus, 186 .)

( lowest note of the violin and of the English p . 176 ), and in the two-foot Octave I have seldoc

concertina ), 4 A (first, or highest, open string of found the result so much in error as a comma, c

violoncello ), 4 B , comprising the 4 -foot octave . V 1 in V 80. If we actually find the V of a simil..

2C (middle C , written on the leger line between pipe, andmultiply it by the sum of three times tb
the bass and treble staves), 2D (third open string length added to five times the diameter (expresse

of the violin ), 2 E , 2 F , 2G , 2 A ( second open string in inches), and use this product in place of 2005

of the violin , the tuning note for orchestras, and the we may find the pitch of another pipe of the sa

note to which all pitch is referred in Table I.), 2 B , kind, differing slightly in length and diameter, bo
comprising the 2 - foot Octave. dividing this product by the sum of three times

1C ( Treble C , a very usual tuning note for the new length added to five times the new dis

pianos, and pitching note for singers), 1D , IE meter, both taken in inches. I have had to us

(first, or highest, open string of the violin ), 1F, this device frequently when the actual dimensioni
i G , 1 A , 1 B , comprising the 1 -foot Octave. of pipes made for me differed from their intended

C , D , E , F , G (usual highest note of dimensions, in order , from the pitch of the actual

flute), } A , B (highest note of the English con - pipe, to deduce that of the intended pipe. (See a

certina ), comprising the 1 -foot or 6 - inch Octave. Table I ., A 373: 7 , 376 :6 , 396 .4 , 424. 4, 434- 7 , 504.2
IC , D , E (highest note on the violin , the 505. 8 .)

double Octave harmonic of its highest string), 1F, The strength of the wind used is important.

G , A (usual highest note of large pianos), B , The above rule supposes this pressure to be

comprising the foot or 3 - inch Octave. And so on capable of supporting a column of water about

for higher Octaves, used only on certain stops of 3 inches high. From experiments made by M .

Cavaillé -Coll, as pressure varies from 22 to 31
Art. 7 . Carriers of Pitch . -- As very few persons inches, V increases by about 1 in 300 , but, as pres

are able to reproduce a pitch at will after the lapse sure varies from 31 to 4 inches, V increases only by

of a short time, it is necessary to have instruments about 1 in 440 ; the whole increase of pressure
by which a given pitch -note may be sounded at any from 23 to 4 inches increases V by about 1 in 180 .

moment. The oldest of these contrivances are the Hence the pitch of A may vary by from V 1 to V 21

metal cylindrical open flue organ- pipe, and the from this cause only. (See actual observations in
stopped pitch -pipe. In later times, the tuning -fork Table I., under the pitches last cited , and A 446 . 0 .)

and the free reed have been used . In orchestras, The quantity of wind , regulated by the size of
the oboe, a reed pipe, is generally sounded for the the wind -slit and the orifice at the foot, is

other instruments to tune to . J another source of variation . The shape of the

Art. 8 . The Organ Pipe. - The pitch rises with mouth , and especially the shading of themouth or
heat, and falls with cold , often making a semitone extremity, greatly influences pitch . Hence a solitary

between its winter and summer pitches. When pipe removed from the organ where it was shaded

the V at any given temperature is known, the V at by adjacent pipes, is often sharper. Cleaning an

any other temperature may be found, with sufficient organ sharpens it. Even removing a pipe and

exactness, by increasing the first V by 4 per cent., replacing it will often alter the pitch . An organ

dividing by 1000 to 2 places of decimals,multiply - pipe is slightly flattened by pressing in , and
ing the result by the number of degrees Fahren - slightly sharpened by pressing out, the edges of

heit by which the observed differs from the its open end , as by the “ tuning cone ;' but con

required temperature, and adding or subtracting siderable changes require the pipe to be lengthened

according aswereduce to a higher or a lower tem - or shortened .
perature. In this way all the organ pitches in It is clear, therefore, that, when the V of a pipe

table I ., which I have myself observed, have been is not measured as it stands in the organ itself, the

reduced to the pitch they would have at 59° F . = pitch given may be several vibrations in error.

15° C . = 12° R . Thus, A 528 , at 59°F., gives what

at 73° F . ? To 528 add 4 per cent., or 21:12,
5 M . Cavaillé -Coll's Rule.-- -This rule requires to be a little changed

for stopped and square pipes . For the square wooden pipes the

agreement is not quite so good as for the open metal cylindrical

pipes, and a device similar to that in the text must always be

employed for them . ( See Table I . ( 1 ) A 424 . 2 . ) In square pipes ,

the depth is from the mouth to the back , internalmeasure .

as the required temperature is greater, we have to Complete lule , - Pressure ofwind about 3 ) inches or 8 centimetres .

add this 7 .70 to 528 , producing A 535•7 at
Divide 20090) when the dimensions are in inches, and 510000 when

the dinnensions are in millimetres, by

73° F . (See A 441. 7 and A 444 : 7 in Table I. ) As (1 ) Three times the length added to five times the diameter for

the wind used is often of a lower temperature to cylındricalopen pipes . ..

the air about the organ , and as the expansion of cylindrical stopped pipes;
(2 ) Six times the length added to ten times the diameter for

the air effects the temperature, the rule is not (3 ) Three times the length added to six times the depth for
Squate open pipes ; and

always perfectly accurate, but I have found its1 (4 ) Six times the length added to twelve times the depth for

sufficiently so for the purposes of this paper. square stopped pipes.
After touching an organ - pipe, or blowing it with The rule is always sufficient for cutting organ pipes to their

approximate length , and piercing them to bring out the Octave

the mouth , it sbould be left to cool before its harmonic, and has long been so used in M . C .- C .'s organ works,
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And even wherewe are fortunate enough to find may be too sharp by half a vibration in a second ,
an organ with pipes that have remained unaltered or even more. We seldom find a batch of
for 200 or 300 years, which is seldom the case, we tuning - forks at the same pitch . (See A 435•4 in

cannot be sure that it stands exactly at its original Table I.) On the whole, however, no more
pitch . This must, of course, be borne in mind accurate means of preserving pitch exist. Two
for all the cases of organ - pitch given in Table I. great sources of permanent injury to a fork are
But the extreme amount of error will seldom be wrenching or twisting the prongs (as by a fall,
1 per cent., wbich , for presentpurposes, is insignifi- or screwing the forks in and out of resonance
cant. In point of fact, the exact pitch of an organ boxes,when tbe prongs oughtnever to be touched ;

cannot be ascertained , for it is so large that various or fixing both prongs in a vice to file ) and rust.
parts of it are constantly at variable temperatures, To preserve from rust , never stroke the prongs with

and hence are constantly liable to be at different the fingers (as musicians have a habit of doing ),

pitches, or out of tune with each other. Hence, in do not speak over the forks, keep them carefully
measuring the pitch of an organ , I always select the from the damp (the large forks on resonance -boxes

2 A or 10 of the open metal diapason , and , if in chamois leather stalls , the smaller ones in cases ,

possible, on the great organ , and consider that to or folded in paper) and oil them occasionally with

be the pitch for which the organ was constructed . a film of limpid gun -lock oil (to be obtained from

Art. 9 . The Pitch -pipe (of which I am able, any gunsmith ). If rust forms, prevent it spread

through the kindness of the Bellfoundry Col- ing by applying oil, but be carefulnot to use sand
bacchini, at Padua , to show you two very curious paper, as that will certainly injure the pitch still

Italian examples of 150 and 100 years old , de- more. Asmost old forks are more or less rusty , it
scribed under A 425 . 2 in Table I . below ) is subject to is important to have some notion of the amount of

all the errorsof an organ - pipe, and being blown by injury inflicted . Actual cases are investigated in
the warm breath at very different pressures cannot Table I ., under A 441: 1 , 441. 8 , and ( 1 ) 443. 2. But I
be depended on for accuracy. But its portability , found it advisable to try the following experi
and the easy production of one or two Octaves of ments : -- Three ordinary forks, having been care
tone by sliding the piston in and out, formerly fully measured , were immersed in water, one half
rendered it indispensable to singers who had no way from the end of the prongs, another halfway

instrument to guide them . Pitch derived from from the stem end, and a third totally. First
futes, clarinets, and oboes is also very uncertain . experiinent : they were left 48 hours in water, and
(See remarks in Table I., under A 395•2, 410:0 , then taken out without wiping and allowed to
413 : 3 , ( 2 ) A 418 . 0 , 422: 0 , 425 . 2 . ) dry during 24 hours, they were then wiped and

Art. 16 . The Tuning -fork , originally called the | tried . Second experiment: afterwards, they were

Pitch - fork, was invented by John Shore, Royal repeatedly immersed for a day or two, and taken
Trumpeter, in 1711, Sergeant- Trumpeter at the out. being left to dry by themselves ; this produced
entry of George I. in 1714 , and Lutist to the a large quantity of rust, which was rubbed off

Chapel Royal in 1715 . He died deranged in 1753. with soft paper, and then the forks were well oiled .

Hence the tuning- fork is probably not more than The following were the results :

150 years old . It was very rude at first , as in these

two curious examples of very early forks indeed

(see A 419. 9 and A 434. 2 , in Table I.), but has, in

late years ,becomea beautiful philosophical instru Forks,

ment, as in the larger forks before you. It is

very permanent. I have reason to believe that
Scheibler's forks havenot varied by one vibration in First Experiment
ten seconds, since his death in 1837. It varies very Prongs immersed 51877 51879 0

Bend immersed . . 528 20 527. 90 - 3 - 0566
slightly for temperature, being (contrariwise to the Totally immersed 258 -77 258.63 - ' 14 - '0541

organ -pipe ) flattened by heat and sharpened by
cold to the amount of about V1 in V 21000 for

Second Experiment

Prongs immersed 518.77 518 :44 - .33 -- '06

each degree Fahrenheit. When , therefore, careful Bend immersed 528 : 20 526 30 - 1 . 90 — 36

experiments have to bemade, a tuning - fork should Totally immersed 258 77 257-72 - 1.05 - 41

never be touched by the hand at all (wood or paper

being interposed ), or carried in the pocket, or These experiments show that a slight amount of
struck hard or often (every blow heats, and , rust is imperceptible, and that with a very large

therefore, flattens it very slightly ) ; but, for l amount, such as could not occur without the

ordinary purposes, this is immaterial. As forks| greatest carelessness , as in the old fork , described

are tuned by filing , which not only heats them , Iunder A 454 . 2 in Table I., the error is never likely

but unsettles their molecular arrangements - at to exceed 4 in 1000 . For measuring pitch this

least, in part- it is necessary to let them cool and would be fatal,but for merely conveying the history

rest for several days, sometimes for weeks, before of a pitch it is perfectly unimportant. Observe

their pitch can be depended on for scientific that rust towards the extremity of the prongs is of

accuracy . They will often rise by several vibra - slight importance, and, in case of complete rusting,

tions in ten seconds in the course of cooling. almost the whole effect is due to rust at the bend.

Hence copies are always apt to be too sharp , and In all cases, the effect is to flatten the fork .

should , if possible , be re-compared . This has often Art. 11. The Reed . --Harmonium reeds, placed in
caused me much difficulty , and , in several cases, little tubes andblown by themouth ,may be classed

& doubt will necessarily remain on such copies with the pitch - pipes, convenient, but untrust

which have been sent to me. The difficulty of worthy. The reed itself is apt to vary , and the

tuning a fork in exact unison with another is also pitch also depends greatly on the force of the

extremely great. Hence, in Table I ., such pitches wind. (See ( 1) A 442.5 and ( 1) A 448 .0 in Table I. )
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Art . 12. Measurers of Pitch. - The following are Delezenne, of Lille , made the best use of the

the principal methods for determining the V of stretched string . Having proved that only the

any note heard : - 1 . By a string . 2 . By the siren . finest wire which would bear the strain would give

3 . By the opticalmethod of Professor McLeod and satisfactory results , he stretched 700 millimètres

Lieut. Clarke. 4. By Professor Mayer's electro - of such a wire on a violoncello body, tuned it to

graphic method . 5 . By beats . Marloye' s fork of V 128 (which was, probably, very

Art. 13 . The String. - A string, stretched by a accurate, asMarloye's V 256 was so ), and then , by

constant weight,may be stopped at different places, a movable bridge, cut off the length , which gave a

and each sounding length will determine a different unison with a given fork . Measuring this length

note , as on the violin . If the string were perfectly in millimètres, he divided 128 X 700 = 89,600

elastic and uniform , the V of these notes would be by it , to find the V . For organ -pipes, he first

inversely proportional to the length of the tuned a fork with sliders in unison with the pipe ,

string . and then measured the fork so tuned by his

Assuming this to be always the case, Mersenne sonometer. (See Table I., under A 450 .5 . ) I am

( 1648 ) took a string long enough to allow its vibra - indebted to Delezenne for numerous important

tions to be seen and counted, and then shortened pitches, which he believed to be correct within

it till it was in unison with a given note, and,after three -tenths of a comma, or about V 37 in V 10000 ,

multiplying the observed V by the first length , and they are, very probably , still more accurate.

divided it by the second (each expressed in the He estimates that those who use Euler's formula

same unit), to find the V of the given note . He may be wrong by a comma, or V1 in V 80 , or

was, of course, very wrong, making an organ - pipe V 125 in V 10000, owing to the mere thickness of

four French feet in length, speak , at one time, V 84 , the string necessary to support the stretching

and at another, V 96 , whereas, it probably spoke weight.

V 112. (See A 373•7 , and A 376 :6 in Table 1 ). Art. 14 . The Siren of Baron Cagnard de la Tour

J . H . Griesbach (1860 ) greatly improved on this consists of a perforated disc, which is driven round

method , by tuning a string , one- fifth of an inch |by a stream of air , and, allowing puffs to pass

(more accurately 53 mm .) thick , till one -quarter of through the oblique holes, makes a musical sound,

its length was in unison with a given note, and of which the V is the number of such puffs in a

then counting the vibrations of the full length of second counted by an appended mechanism . M .
the string (which was keptin action by a continuous Cavaillé -Coll added a bellows giving a constant

bow ) by making the string , as it reached its upper pressure of wind , and, he tells me, that Lissajous

position , mark a strip of paper passed over it, on determined the pitch oftheFrench Diapason Normal

which seconds were also marked as they elapsed . by its assistance. M . Cavaillé -Coll also improved

The instrument itself is in Room Q of the Scientific the counting apparatus, by which he has been able

Collection at the South Kensington Museum , with to obtain even more accurate results. The ordinary

a description from the Journal of the Society of siren of commerce is very untrustworthy ; for

Arts for 6th April, 1860, p . 353. The extreme example, Mr. Hullah 's forks, thus measured , and

care with which Mr. Griesbach , worked , and, at intended to make V 512, really made V 524 .8 to

the same time, the untrustworthiness of the V 525 (See Table I., under A 441: 3.) Even at the

arrangement, which is crowded with sources of best, it is a difficult instrument to manipulate .

error, is shown by some of his results ; thus, his Probably all the determinations of pitch made for

V 416, V 521.6 , and V 528 , are shown, by re - the French Commission in 1859 were made by

measurement of the forks to be V 422. 5 , V 524 .8 , Lissajous and Despretz with this instrument, as
and V 534 .46 . well as those cited by de la Fage as made by

Euler and Bernouilli worked out the problem of Lissajous. These and other pitches determined by

the string mathematically , but the difficulties of the ingenious inventor himself are all cited in

determining the unison , measuring the lengths, Table I .
finding the weight, and obtaining uniforniitýl Art. 15 . The Optical Method , invented by Prof.

in the string , together with those arising from its Herbert McLeod and Lieut. R . G . Clarke, R . E . ,
thickness, are so great, that the method cannot be and described in the “ Proceedings of the Royal

relied upon for any great accuracy. We are, Society, ” for January, 1879 (vol. 28, p . 291), con
however, indebted to it for some important sists in viewing white lines, on a rotating cylinder,

measurements by Euler , Dr. Robert Smith , Mar - through the shadow of a constantly vibrating fork .

purg , Fischer, and De Prony. (See Table I., under The result is apparently, a dark wave, which re

A 392.2 , 414 .4 , ( 2 ) 424. 2 , 427.6 , ( 1 ) 431. 7 , 437. 3 , mains stationary when the V of the fork is the
438. 2 , ( 1 ) 441. 7 , ( 1) 444.5 .) same as the number of white lines which pass

before the eye in a second. For effecting this ,
• Formula for finding pilch from a heavy weighted suspended and counting the lines that pass, there are elabo

string. Let

L = the vibrating length of the string from the suspending rate contrivances. Themachine is very difficult to

point to the movable bridge, expressed very accurately in English manipulate, but, probably , extremely accurate in
inches.

result. It will be seen that I am greatly indebted1 = the same in French millimetres .

W = the stretching weight of the string, including the weight to it for several measures of vital importance to
of non - vibrating part of the string . expressed in any unit. my investigations.

w = the weight of the vibrating length of the string in the same

unit . These weights of the string are best obtained by stretching

a similar string by the same weight and leaving it for some days

till the stretching is complete, then cutting off a known length of

it , weighing it , and dividing the whole weight of the string by the

whole length to determine the weight of an inch or a millimetre of

it . The weights are then found by measurement. camphor-smoked paper on a metallic rotating
V = the number of double vibrations in a second . Then

2 log V = 1.98485 + log W – (log w + log L ) cylinder is inscribed with a wave -curve by an
3. 38968 + log W – Ilog w + log 1) aluminium point fastened to one prong of a large

Elec

A .
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fork , through which a powerful induction coil, very nearly , but not exactly, be held over a
actuated by a seconds' pendulum , throws a spark , resonance jar, tuned to the higher by pouring in

which burns a single hole in the paper precisely water, beats are heard , and may be counted for

every two seconds. By counting the sinuosities in from 10 to 20 seconds, between the precise Octave

the wave -curve between these holes the V is of the lower fork , and its approximate Octave,
determined . The difference of pressure of the while the low note itself is practically inaudible .

vibration . The fattening caused by the point is between the two, beating roughly four times in a
ascertained by beats. This instrument is, of course , second, two and two, and, after having rested
expensive, and difficult to adjust, and is applicable sufficiently for their pitches to become per
only to large tuning -forks, the V of which it manent, are accurately counted , the V of the

determines with great exactness. As will be seen , I lower fork , and hence that of all the intermediate

I have been greatly indebted to Professor Muyer forks, can be determined . For verification , it is
for severalmeasures of pitch taken by this instru - best to carry the series to at least a dozen forks
ment, but they could not be completed till 1st beyond the Octave. The forks should be good ,

March , and hence must be communicated here - beating at least 45 seconds audibly with each other,
after. (See Appendix , No. 2 .) and furnished with wooden handles, but not

Art 17 . Musical Beats. When twomusicalnotesof screwed on to a resonance box . The difficulty is in

very nearly the samepitch aresounded together they counting with sufficient accuracy, for if the lower

produce beats , or loudnesses separated by silences, fork be about V 256 , there willbe 64 sets of beats to

which , under ordinary circumstances, occur exactly an Octave, and an error of :01 beat per second,

asmany times in a second as the V of one note would make the serious error of V 0 :64 in deter

exceeds the V of the other. The number of beats mining the pitch of the lower note .

in a second can be counted easily when it lies ! The invention of this tonometer is due to

between 2 and 5 . Beyond 5 beats in a second Johann Heinrich Scheibler (born 11th November,

there is considerable difficulty , arising from the 1777, died 20th November 1837), a silk manu

rapidity of the loudnesses, and , after 6 beats in facturer, of Crefeld , in Germany. His account of

& second , the result cannot be dependied on . Below his method and mode of measurement and the

2 beats in a second there is also a difficulty, I details of his tonometer of 52 forks, from A 2197 to

arising from the length of time occupied by each A 439 } , at 69° F ., is given in his pamphlet, “ The

loudness. After 1 beat in a second the result Physical and Musical Tonometer ” (Der Physikali

can seldom be depended on . If, then , we knowsche und Musikalische Tonmesser, Essen bei Bädeker,

the exact interval between two notes, we can , by 1834 , pp . 80 , and plates) . His method was much

interposing forks and counting the beats, deter- inore laborious than that here suggested , but his

mine the exact V of each note. In particular, if counting seemsto have been wonderfully perfect.

the notes form an Octave, the beats in a second These 52 forks have disappeared since Scheibler's

between them is the V of the lower note. ? death , and all efforts I havemade to discover them ,
Sauveur, 1713 , used beats of organ - pipes (see with the help of Herr Amels and Scheibler 's exist

A 406 :6 in Table I. ), and his experiments were ing descendants (to whom I am much indebied )
successfully repeated by M . Cavaillé -Coll (Associa - have hitherto failed . But a tonometer of 56 forks,
tion Scientifique de France, Bulletin Heb ., No. 81, /which belonged , at least, to Scheibler, if it wasnot
16 Aug ., 1868, p . 126 ), but they were difficult and made by him , still exists, only there are no records
uncertain ; and the organ - pipe varies too much of its having been counted by Scheibler. It was
with temperature to make it useful for measuring inherited by Scheibler's daughter, Madame M . E .
the pitches of other notes. Sarti (see A 436 in L . de Greiff (died 4th September, 1854), and then
Table I .) complicated the matter still more by by her son , Hugo Aurel de Greiff, who gave it on
using a monochord in addition , and his result is a long loan to Herr Jean Amels, then of Crefeld ,
uncertain . About 1865, Mr. Henry Willis, the and now of 78 , Newgate-street, London, silk
well -known organ -builder, also made a number of merchantand musician ,an old friend of Scheibler's
very careful experiments with organ -pipes, tuned family. Herr Amels has very kindly allowed
by a slide on a slot, and actuated by bellows of me to have the use of this tonometer since 10th
constant pressure, of his own construction , with May, 1879, to the present time, and I am able
& view of determining difference of pitch by to show it you this evening .
beats. It was believed that this tonometer pro

Art. 18 . Tuning - fork Tonometer. — If two ceeded by 4 beats in a second, from 4 A 220 to

tuning - forks, making an Octave with each other, 2 A 440. A very careful count showed me that

only 32 out of the 55 sets of beats were 4 in a
second , and that the others varied from 38 to 12

7 Determining Pitch by Beats. - Let the V of two notes be M and

N , where M is greater than N , and let the ratio Mand N be known ,

so that nM = m N . Let the sum of the beats in a second made

by the interposed forks with the extreme notes and each other be

. Then M - N = b . These two equations give ( y - N N = nb ,

and ( m — 1 ) M - mb. If M is the Octave of N , then m 2 and

n = 1 , and hence N = b . Suppose that we do not know the ratio

M : N exactly , but know that it is nearly that of m : n , and also

whether M is too sharp or too flat , and have observed that theang amat the forks were really of the same pitch as those of the

sum of the beats in a second of the forks interposed between M

and N is c ; then 1 ) if M is too sharp , wehave n M - N = c , and

M -N b , whence ( m - -- n ) N = nb - C , (m n ) M = mb - 0 ;
and 2 ) if M is too flat we have m N - NM = c and M - N - b ,

whence ( m -- n ) M = mb + c , (m n ) N = nbtc. The easiest not

and most important case is when M is nearly the Octave of X , and

hence m = 2 , n = : 1 . Then in the first case M = 96 - C , N - b exactly 4 in a second . Then I reduced the whole

6 , and in the second case M = 2b + c , N = 0 + 0 . to 599 Fahr., and obtained the following result :

+ bo

e
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SCHEIBLER'S 56 FORK TONOMETER AT 59° FAHR. of Scheibler for all the measurementsmade for this

paper . My rule has been to determine the beats

several times (generally 5 , often 10) with each of
two forks, and to take themean of all the results .
It is, therefore , probable that measures of forks
which I could count for 10 seconds, are not so

much as V 0 : 1 in error.
Other tuning - fork tonometers have been made

439-54 879 .08 328 327 .62
436 656:34 by Wölfeland Koenig , both of Paris ,but I have had435 -74 871.48 324 323 61

431 84 320 319 54 639.08 no opportunity of examining and comparing them .
428 427 . 96 855 92 316 315 -54 63108 Koenig is reported to have lately invented a new424 423- 96 847 . 92 311.54 623 .08
420 419. 96 839 . 92 308 307 :54 615 .08 and exceedingly accurate counting instrument, but
416 415 -74 83148

304 303.61 607 22 I have seen no description of it as yet. The great412 41174 823 .48 300 299 39 598 78
difficulty in verifying is one of the disadvantages408 407 .74 815 48 296 295 -57 591. 14

403.77 807 :54 292 29170 583 40 of the tuning - fork tonometer. I have found it im .
400 399.76 799 .52

288 287 .70 575 .40 possible to verify by imperfect Fifths, as their beats396 395 .79 791.58 284 283.70 567 .40
391.67 783 34 280 last too short a time to be counted with any279.69 559 .38

388 387.57 775 . 14
276 275 69 551.38 approach to sufficient accuracy .

384 By furnishing Messrs. Valantine and Carr , of383.57 767 14 543:38271.69
380 379 .60 759 20 268 267 . 77 535 -54 76 , Milton -street, Sheffield , extensive tuning-fork376 375 60 75120 264 263 82 527 '64

makers to themusic trade,with standardscountedby372 871.68 743 76
260 259.81 519 .62

368 367- 56 735 . 12 256 255 64 means of this Scheibler's tonometer, as thus valued ,511. 28
364 363.63 727 . 26

252 251.67 503 34 I have enabled the public to obtain small forks,359 .63 719 . 26 248 247 .67 495 . 94
356 such as are usually employed for giving pitch , at355 .63 711 . 26 244 249.67 487034
352 35163 703 . 26 479-32 moderate prices, and of great accuracy, that is ,
348 347 .63 695 . 26

235 .69 471 38 seldom or ever showing half a vibration in a second344 343.62 687 . 24 232 231 69 463 . 38
340 399 .62 679. 24 228 227 .77 455.54 different from thenumber impressed on them . For
836 395 .62 671. 24

224 223 .77 447-54 those who wish to know the pitch of instruments
332 331.62 669. 24 219.77 439 :54 or orchestras within the usual limits, I recommend

pocket -boxes of 12 forks, either V 412 to V 456 for
The difficulty was now to verify my count, A or V 500 to V 544 for C . Such boxes, properly

which had been made with great care with the fitted , would cost, complete, about two guineas.
help of a ship chronometer, each set of beats Single forks above V 412 can be made for 38., and
having been counted repeatedly for 40 seconds. below to V 256 for 4s. 6d . each . Larger forks are
But, then , I could not feel sure of being right in more expensive, 6 - inch prongs costing 158. It
my count within V 0 .05 or V 0 .025 at most, and would be quite impossible to obtain such cheap
this left the distributed error of V0.02 imper - forks elsewhere with anything like the same
ceptible . From this difficulty I was relieved by accuracy of pitoh , and I consider it one of the
the kindness, first , of Prof. Herbert McLeod , and principal results of my long and laborious count
subsequently, of Prof. Alfred Mayer . Both ings that I am able to show investigators where
counted formeby their instruments already des- they can obtain the tools they need . Messrs.
cribed , five large French forks which I had had Valantine and Carr also make complete Octaves
made, and Prof. McLeod also lent me four of of 65 forks at similar reasonable prices, and then
Koenig's forks, which he had carefully measured . the operator can count for himself ; they have
On measuring these by Scheibler's forks, using the already made two such sets.
values given in the preceding Table, I obtained Art. 19. Reed Tonometer. - To remedy the de
results practically identical with those of Prof. ficient power of verification in the tuning -fork
McLeod , as shown in the following Table , in which tonometer, and to accomplish many other desirable
all the V are reduced to 59° Fahr. The final results objects , Herr Georg Appunn, of Hanau , invented
by Prof.Mayer have not reachedmein time enough his tonometers of 65 , 33 , and 57 reeds, of which
to insert in this place, but will be subsequently com - copies may be seen in the South Kensington
municated to the Society . (See Appendix , No. 2 . ) Museum , and of the two first at the Museum of

King's College, London . Lord Rayleigh has also
a copy of the first. I have carefully examined all

Name of Fork . McLeod . of these copies. I was so pleased with the first ,
after long work upon it without discovering error,
that I used it in my former paper for measuring1812, Conservatoire A . . . . . . . 439 .54 439 .55 pitch , notwithstanding that it differed consider

1818 , Tuileries A . . . .
434 . 25 434 : 33 ably in its indications from other measurers.1820, Feydeau A . . . .. 423 .01 423 .02

1789, Versailles A . . . . . The cause of error could not be discovered by
395 .79 395 .83

Nominally. long work and counting with a single instrument.
Marloye Ut, 256 . 255 . 96 255 . 98 It was not till the Lords of the Committee of
Koenig Ut, 256 . 256 . 30 256 .31 | Council on Education permitted me to remove

320 . 30 320 : 37 the 65 and 33 -reed tonometers to King' s College
Sol, 384 . . 384 .43 384.44 Museum , that I discovered the curious fact on
Ut. 512. . . . . . . . 512 -55 512.55 which it depended. The decisive observations

were of this kind . Suppose L , M , N are three
consecutive reeds on one instrument, and P , Q , R

The extreme closeness of these results gave me three reeds of the same pitch on another. (In
perfect confidence in using this 56 - fork tonometer point of fact, the instruments , which had been

Ellis.

Mi, 320
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12920

made independently , were not exactly in unison ,
and this was the first shock thatmy belief in thrir
accuracy sustained .) Then I beat L with M , and
M with N , and addingtheobserved heats, I obtained
what I terin tbe internal beats ” of L with N ,
thit is, such as take place inside the box contain

64 . 07 64 . 105

ing the reeds. Next, I beat L with Q , and Q with 256 28 2584 256 42 256 -420

N , and aduling them , I ohtained the “ exterval 320 30 323 1 320 -64 ' 34 320 25
Sol. 768 384 .42 387. 6 384.64 384 .63

beats " of L with N , that is, the beats made out Ut, 1024 512 56 516 7 512 -75 512 -84

side the boxes contining the reeds, in the free 10 Mi. 1280 640 .70 646 0 641. 07 37 64105
7 . 1792 896 98 90 10 898 :10

surrounding air . Now , the internnd were always
Ut, 2048 1025 12 1032-6 1024 - 7 42 1024 .68

more ban the external bents . My first experi Re, 2304 1153 26 1163. 3 1154' 4 + 1 . 14 1153:49
ment showed that the internalexceded the external Mi, 2560 1281 40 1282- 1 70 1282 1

beats by ahout 1 per cent. Continuing the experi

ments for many werks, till all the beats were thus
counted , and varying the experimentoccasionally by By examining the harmonics in the last column,
sounding L , M , N , and P , Q , R , atdifferentendsof the deduced from a quarter of 256 .42, it will be seen
Museum , at least 50 feet apart, while I stood mid - thit they agree closely with the reduced numbers
way to count, I found, as a mean of all my obser- in the fifth column except in two cases (those in
vations, that the number of internal beats must be which the apparent error in the sixth coluinn
reduced by 76 per 10000 to produce the external exceeds 1 \, and this seems to point to a small error
beats, and that, consequently , the values obtained in measurement in these two cases. All the four
for the reeds, by counting internal beats, must be last pitches bad to be counted by high partial tones
reduced in the same proportion . The internal of the reeds, and hencemistakeswere very probable.
beats were counted on the King's College copy. But this crucial test shows that the errors made
Last autumn I varied tbis experiment, by taking neither arose from grossly erroneous counting , nor
the pitch of each reed of all three tonometers in from careless manufacture of the reed tonometer,
the South Kensington Museum , by beats with butmust have proceeded, asmyother observations
Scheibler's forks as counted above. The result establish , from an acoustical phenomenon aff-cting
was, that in order to reduce Appunn' s numbers all the nominal values of the reeds in the same
on the 65 -reed tonometer (nominally V 256 to rutio . And this is my answer to the first objection
V 512 ) to Scheibl- r 's , it was necessary , as a raised against my former paper. At the same
mean , to deduct 76 in 10000, precisely confirming time, I feel that I owe an apology to Herr Koenig ,
the former result (showing that the instrument for my having been unfortunately misled by the
went actually from V 254 to V 508 ) . For the first unknown error of Appunn' s instrument to attribute
Octave of the 57 - reed tonometer (nominally that error to him , and I make this apology most
V 64 to V 128 ), the same reductions was obtained sincerely, for no one deserves more thanks from
(showing that instrument went really from acousticians than Herr Koenig, both for the
V 631 to V 127). For the 33-reed tonometer excellence of his workmanship , and the ingenuity
(nominally V 128 to V 256 ), the reduction was of his contrivances.
83 in 10000 (showing that the instrument Besides this acoustical acceleration of the beats,
went really from V 127 to V 253 } ) ; but, tben , there remain two other drawbacks to Appunn 's
almost every reed of this tonometer (which had tonometers : first, thry do not retain their pitih
been sent from Germany afterwards, and without with accuracy , and , secondly , their variation with
comparison ) was flatter than its corresponding temperature is unknown. Hence they are not, as
Octave in the 65 -reed tonometer, and the Octave I had hoped , instruments of scientific precision ,
was not quite perfect.

I though admirable for all purposes of lecture illus
What the cause of this “ drawing ” of the beats trations.

may be, has not yet bern investigated. Its direc Art 20 . Practical Importance of Musical Pitch

tion and amountwas, I believe, entirely unknown and its History . - If two instruments, tuned to the

previously, and hence Herr Appunn can hardly be same system , are not at the same pitch , they

blamed for overlooking it . Nor does it in any cannot be played togetber. Some instruments can

way detract from the use of the instrument. Whep be slightly altered to agree with others, but none

the beats have been exactly counted , and hence the to any great extent, and all instruments would be

values of the reeds determined , we have only to more or less injured in effect on being altered by a

reduce these values by 76 in 10000, with the help semitone, although this is the practice in Spain

of a little table (like that of Scheibler ' s forks, p . 300, when instruments play with the organ . (Nre ( 2 )

above ), and the instrument is as useful as ever to A 419.6 in Table I .) All instruments bave a limited

determine pitch and make experiments. Thus coinpass. that is, they cannot produce any musical

Koenig' s forks, wben I take the numbers from soud at all above or below a certain pitch , hence

Appunn given in my former paper, and reduce their power of transposition by a semitone or more

them properly , are very near what wemay suppose is limited . This is most seriously felt by the human
Koenig ' s to have really been , as calculated from voice. If, for example, a piece of music, written

bis Ut, = V 256 .28 , and supposed to be absolutely for a very high pitch , is sung to a very low pitch ,

correct harmonics. Of course there were slight tbe lower notes will indicate depths which the
errors in my former measurements, which were / voice cannot reach ; this occurs in singing Orlando

early attempts, and frought with difficulty , and , Gibhons' s church music , which was written for a

possibly , either slight errors in Koenig 's own ex - /much bigher pitch than we now use , and, conse

cellent workmanship , or slight subsequentchanges qu ptly, has to be transposed to make it suit the

due to rough usage. present values which we give to the notes. ( See
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VenaVenables . .. . . . . . . . . . . . . . .

4
3

Mr. Henry Leslie ...

2

. . . . . . . . . .

1

the conclusion of the remarks on A 567. 3 in Table

I.) More frequently, however, works written for
Choirs in Order of Examination. SA TB

a low pitch (such as Handel's A 422-5 , or Mozart's

A 421.6 ) have to be sung to a modern orchestral

pitch , rather more than an equalsemitone (actually

$ 1 .27 ) higher. The voice of the singer, there 1. Bow and Bromley Institute Choir ; con
ductor, Mr. W . G . McNaught . ..

fore, becomes distressed in reaching its upper | 2. Mr. Proudman's Voice-training Class,
limits, or has to give up the attempt altogether. I at the Tonic Sol- fa College Winter

Classes
Now , it so happens, that a great deal of thebest 3. South London Choral Association, Ad

music was written to comparatively low pitches . vanced Choir ; conductor, Mr. L . C .
This is not generally known . The notes bear no 14. Tonic Sol-ia Choral Association, Select

traces of it. It could only be surmised from them , Choir ; conductor, Mr. Joseph Proud

as in the case of Handel, and then not with cer
5 . South London Choral Association , In

tainty. It becomes, then, of practical importance terinediate Choir ; conductor, Mr. G .

to know precisely for what pitch the principal I. Venables

6 . Borough of Hackney Choral Associatio
musical composers wrote, and of antiquarian im - 1I conductor, Mr. Ebenezer Prout

portance to trace the formation of that pitch , and 7 . Mr. Henry Leslie's Choir ; conductor,

its subsequent abandonment. This is what I
endeavour to do in the following history, Total independent voices ... ...| 176

Art 21. Compass of the Human Voice . -- From

the remarks just made, it will be readily seen that

the importance of musical pitch consists in the semitone apart ; the two middle ones are a little

nice adjustment of the work required from the less than half that from each extreme. I had

voice to the work it is capable of performing. I printed four descending scales marked do, si , la.

Hence, the first requisite to understanding the sol, fa , mi, re, do, si; , & c., in words or letters, and

variations of pitch , or the value of any pitch pro - four ascending scales marked do, re, mi, fa , sol,
posed , is to know , in numbers of vibrations, the la , si, do ', in the same way. Then I asked the

average limits of each kind of voice for which com - conductor to pitch the voices of the choir to do

posers write , and on which instruments, by accom - from the first fork , and the choir to sing the

panying, impose an interpretation . It is clearly scale down twice, the first time marking, by

essential that no instrument should make a scratching out, the lowest note to which each

composer expectan impossible performance. Now , voice (after noting its own name) could sing

I was unable to find any satisfactory solution of this easily, and the extreme lowest note it coulů

problem . The ranges of the several voices are given sing at all, and at the second singing to re

by Mr. Alberto Randegger, in his Prinner on “ Sing- vise its marks. Next, the voices took an ascending

ing ” (Novello, 1879), expressed in notes, which , scale to the same pitch , and marked the highest

as he kindly informed me, referred to Broadwood' s easy note (male voices avoiding falsetto ), and

medium pitch A 446 . 2 , so that they can be im - highest extreme note (admitting falsetto ). The

mediately translated , assuming equal temperament, three other pitches were treated in the same way.

into numbers of vibrations. But, proceeding only As unaccompanied singers (especially the Tonic

by equal semitones, the intervals were too large, Sol- faists) naturally sing in just intonation, it was

and although , doubtless, due to great experience, easy to calculate almost exactly the number of
they did not seem to be founded on a sufficiently vibrations in each of the limiting notes. Then

extensive observation of chorus singers ; hence, taking from the paper of each voice its easy and

I felt compelled to undertake the investiga - extreme limits , certainly found within a quarter of

tion myself. I am indebted to the great kind - a tone, I was able, by adding the vibrations, and

ness and liberality of the choir conductors, Messrs. dividing by the number of voices, to get the

Henry Leslie , W . G . McNaught, J . Proudman , average compass of each kind of voice, expressed

Ebenezer Prout, L . C . and G . I. Venables, and in vibrations, and to compare them with Mr.

542 members of the choirs they conduct, for Randegger's, expressed in the same way. The

having been able to try it upon a sufficiently large following Tables express the results obtained :

number of voices, to furnish a trustworthy mean . The first Table gives the more important easy,

The Table in next column gives the numbers of lower and higher limiting notes of the compass oi

each kind of voice examined, rejecting duplicates . each kind of voice . The columnheaded mean gives

These numbers by no means represent the full in name and number of vibrations, the mean nota

numbers of themembers of these choirs, but only reached by the voices in the first column . The
the few who happened to be present on the prac- column headed actual gives the highest and lowest

tising nights that I attended , during very un- note actually sung, of all the potes from which the
favourable weather. Thus, I attended Mr. Henry mean was calculated . In this columr the letter

Leslie 's choir during the dense fog of 27th January, H , F , S , P , refer to the pitches derived fron
when the room itself was full of fog , and the at- Handel' s, the French , Scheibler' s, and the Phil

tendance was, consequently , extremely limited . harmonic forks, all calculated in just intonation .

Themethod adopted wasas follows: - I procured The second Table gives the extreme limits in the

1.our forks, tuned to V 507, 522.5 , 528, and 540 .7 , sameway, but these are not of so much importance

of which the three first represent the just C , cor - and in particular, the extremehigher limits of the
responding to Handel' s A 422: 5 , French Normal bass and tenor, which include falsetto , are rather

A 435 .4 . and Scheibler's A 440, and the last is Mr. curiosities than otherwise. The third Table gives
· Hipkins's fork , representing the highest Phil- Randegger' s regular and exceptional limits of

harmonic pitch in 1874 , giving EA 454 . 7 , but the same voices, but, for comparison , the soprano

JA 450 .6 . The first and last forks are a diatonic and mezzo soprano are placed together , and the
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TO

8 E 84 . 7

to

tenor and barytone, instead of, as is more usual Extreme Lower Limit.

and natural, themezzo soprano with the alto , and Voices observed .
the barytone with the bass. Mean . Actual.

- On the chart I exbibit, the whole results are
written out in musical notation , in Broadwood' s ( 4 PG 202-8

medium pitch , tailed white notes representing the
173 Sopranos............... 4 E flat 161.9

I 4 FC 130
means, and black notes with the tails turned
different ways, the highest and lowest. In

( 4 SG 198
147 . 1

doing so , the notes were taken as named , except
108 Altos

8 SB 123.8

those marked H , which were taken half a tone

flatter, thus HA is represented by A flat.
Tr 8 PB 1267

resented by A hat. On alOn | 114 Tenors. . .. .... .. ... .

piano, in concert pitch , no note will be then more 18sc 66
than a quarter of a tone in error, and the table can
easily be played . In the present paper, musical | 140 Basses

Ir 8 PF 90- 1

8 C sharp 716
notation had to be avoided , for typographical

16 PA 66:3

reasons.
A strict comparison with Randegger will show Extreme Higher Limit.

great differences, for which probably good reasons Voices observed .
can be given ; and it should be borne in mind that Actual.

- Randegger's “ exceptional,”
Mean .

does not exactly
correspond to my “ extreme.” The limits of this HA 1690

E paper do not allow of a full discussion of these 173 Sopranos........ ....... $ C sharp 1124:4

results, but reference will have to bemade to them
| 1 PG 811

· under A 503•7 and A 567. 3 , in Table I . below , SG 1584
for which the observations were mainly under

105 Altos 1 B flat 951'6 B
| 1 PF721

taken . In the meantime, observe that music

for choruses should not be written for the
| 1 PG 811

1 D 616 . 9

average or mean limits, as probably one half 12 SG 896
the chorus could not reach those limits easily,

and those that could would be distressed by 139 Basses .....
Is 1 PC 1081:4

2 B flat 482-9 B 1
them if they occurred frequently . But it is always N 2 SE™330

safe to write from the actual highest form of the

lower limit to the actual lowest form of the upper
I limit. Thus, it would not be safe to write for

| RANDEGGER' S STATEMENT OF LIMITING TONES EXPRESSED

soprano choristers from the mean 4 F 180 . 2 to the
IN NUMBER OF VIBRATIONS.

mean 1 B 993. 2, but it would be quite safe to write REGULAR .

to

112 Tenors .... . . . . . . . . . . . .
to

to

MEAN AND ACTUAL COMPASS OF THE HUMAN VOICE . Voice. Lower Limit. Upper Limit.

Easy Lower Limit. 4 B flat

Voices observed. = ó

236:4
1988

Soprano . . .

Mezzo soprano

Alto

i B flat

| 1F

10612

9454

7084
Mean . Actual. 8

1672

c
fat 472 7

149 Sopranos .................. 4 F 180-2

Tenor..

Barytone
2 F8 A fal

8 F

132 6

105 :0

89-6Bass 2 E flat 316 5

01 Altos ................ 4 E flat 1613
EXCEPTIONAL.

( 4 PB 2534
to

4 PC 1352

4 HA 2113
to

4 SC 182

FE 1683

PD 76

T 8 HA 105 '8

N 8 SC 66

107 Tenors ..... ..... 8G 982 to Voice . Lower Limit. Upper Limit.
. . . . . . . . . . . . .

flat

125 Basses .. 8 E 81. 2 to
Soprano . ..
Mezzo soprano

236 .4

198 -8

1416 .8

10612C

Alto 167 . 2 1 G 795 .0

A
t
e
m
O
f
A

Easy Higher Limit.
Tenor. ..
Barytone

132 .6
886

1 C sharp 562- 2
2 G 397 . 6

Voices observed.

Mean . Actual. Bass 74 '5 2 F 354:2

315 Sopranos ......
603 . 9

BB Altoe........ 1 G sharp 835 7. .

SF 1408
to from the higher actual form of the lower limit,

| 1 SF 704 4 PB 253 .4 , to the lower actual form of tbe upper
PD 1216-4 limit, 1 SG 704 . But even then , long frequent sus

1 PE675-8
tained and forte passages involving these notes
would distress. Taken in the last-named form , the

D 6082 limits will be found to agree better with Ran
2 HE°816 9 degger's. (See Appendix , No. 3.)

Art 22. Materials. - Having learned how to

1 PC 540-7 | measure pitch with tolerable ease and certainty , I

1 2 FD293 9 began by collecting all forks with a name and a

14 Tenors.....
520 ' 8

. . . . . . . . . . . . .

2 F sharp 375:2
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date to thein , and others which ,though impossible organists as to certain organs being “ flat "
to fix to a certain place or dite, yet represented a “ sharp ,” to which rather vngue termsmyresearche
known note , and had , undoubtedly , considerable enabled me to give a somewhat definite shap
antiquity . The Society of Arts put their foreign This formsmy own personal collection ofmaterial

forks atmy disposal. Mr. Hipkinswas most kind For the rest I had to trust to others, but I alway
in allowing me to measure extremely valuable endeavoured , at least, to trace their statements to

forks, and in procuring others for me. The Rev . the original source , and see how they obtained tb
G . T . Driffield allowed me to copy his Handel's pitch they give. In the first rank of these stand
fork . Frau Näke, of Dresden , sent over some very Scheibler himself, with about a dozen pitches, an
curious forks collected by her late husband. Prof. the late Herr Näke, of Dresden , who used Scheibler
Rossetti, of Padua , procured me exact copies of forks, and whose measures, where I could repes

interesting forks from Padua and Verona . Mr. them , were found very correct. Next come:
Blaikley, of Boosey's, lent me a set of forks, Delezenne, whose method has been already er
formerly belonging to Prof. Faraday. Dr. W . plained , and whose work wasexcellent. Lissajousi
H . Stone lent me others which had been results, believed to have been obtained with the
tuned for him . I also procured copies of forks siren and constant pressurebellows, stand , perhape,

preserved in the Conservatoire at Paris, and had next, butmany ofthese are given only on theautho
others tuned at known trmperatures to remark - rity ofde la Fage and others, and someare, perhaps
able organs in Vienna , Dresden , and Hamburg . concealed in the report of the French Commission

These forks form the nucleus of my materials. The older determinations of Dr. Robert Smith (
But forks, as already mentioned, are only about a Trinity College, Cambridge), Fischer (of Berlin
century and a half old , and it was necessary to go Euler, Marpurg , and Sauveur, were also examined.

much further back than that, to meet the second From all these sources I have formed the larg

objection raised against my former paper. Hence, collection of pitches given in Table I., with ever
I measured the pitch of numerous organs, which necessary particular respecting each , arranged by
seemed to be untouched , and when organs failed , order of the pitch of A , and afterwards in Table
I was indebted to the kindness of organ builders II., by countries and places.
for letting me measure the pitch of solitary pipes ! These two Tables, in fact, form my “ history of
which they had preserved from organs they bad musical pitch ,” but they require a little previous
rebuilt . Even these,bowever,often failed , and then explanation to show their import an 't relations.

I had recourse to measures of organ - pipes recorded Whenever, in future, I cite a pitch as A 503. 8 , re.
in old books, as Schlick , 1511 ; Prietorius. 1619 ; ference should be made to that number in Table I .

Mersenne, 1636 ; Tomkins, 1668 ; Bédus, 1766 , and where all particulars respecting it will be found.'
others ; and from these and other measures Mr. This will save many repetitions. Table II. forms
Thomas Hill, of Messrs. Hill and Sons, kindly an index to Table I., as the pitch of A can be found

constructed ipes, which he not only allowed me by referring to the country . or place where it was
to measure on his voicing machine, but most used, and then by consulting Table I., all the
liberally presented to me. When even these fuiled, other information I can furnish will be obtained .

I had to trust to the memory of organ buildersand The following condensation of these two Tables !

8 Titles of Old Books used 28 Authorities, -- Schlick . “ Spiegel | Wolfenbüttel, at the house of Elias Holwein , printer and type

der Orgelmacher und Organisten , allen Stiften und Kirchen so founder to the Prince of Brunswick . Published by the Author

Orgel halten oder machen lassen hochnitzlich , durch den hoch Anno Christi, M .DC .XIX ." Three small quarto volumes of this

berümpten und künstreichen Mevster Arnolt Schlicken Pfalzgraui very rare and curious book exist, of which the above is the titled
echen Organisten artlich verfasst." (Mirror of Organ -builders the second . Extracts from this book were first sent me by Her

and Organists, very useful to all foundations and churches which Schmahl, Organist of St. James' s Church St . Jacobikirche ) , Hi

possess or order organs, excellently composed by Master Arnold burs , to whom I am much indebted for kind assistance . A complete

Schlick , Organist to the County Pulatine. ) Reprinted from the copy (with the exception of one leaf of engravings ), the only on
only known copy belonging to Herr Wilh . Bethge, junior, and so far as I am aware, in the United Kingdom , exists in the Ra !

printed , apparently, by Peter Schöffer, in Mainz in the “ Mo- Music Library, attached to the Chair of Music in Edinburgh , ani
natshefte für Musik -Geschichte herausgegeben von der Gesell- for six months' loan of this work , which has proved to be mos

schaft für Musikforschung " (Monthly Journal for Musical essential to my investigations, I am indebted to the great kind.

History , edited by the Association for Musical Investigation . ) | ness of the Professor of Music at Edinburgh , Sir Herbert Oakele

First year, 1869 , edited by Rob. Eitner, Berlin , pp . 78 — 114 , with a Mersenne. “ Harmonie Universelle, par Marin Mersenne, de
fac- simile of the title, containing an engraving of an organist | l'Ordre des Minimes.” Paris , 1636 . Folio . In British Museum
playing on theorgan, with the bellows-blowerbehind it ; in front, Mersenne. Harmonicorum Libri xii., in quibus agitur d

a performer on a rude oboe, and two men and three boys sing- sonorum natura causis et effectibus : de Consonantiis , Dissonantis

ing from musical notes . There is no date to the book , but the Rationibus, Generibus, Modis , Cantibus, Compositione, orbisqa

Imperial Privilege to print is dated 3rd April, 1511. The second | totius Harmonicis Instrumentis, authore F . M .MersennoMini

chapter “ speaks of the dimensions of pipes, a good church mea - 1648 . In the British Museum and Library of the Royal Societ

sure, convenient to sing to , and for the organist to play, " and the This is a Latin abridgment of the French book, from which
eighth chapter tells “ how , and at what time, the organ should be varies in part.
tuned ." This very interesting book , which was of great use in Tomkins. For this book see under A 474. 1 in Table I .

showing the relation between very high and very low church pitch , Bádos. “ L ' Art du Facteur d 'Orgues, par Dom François Bed
and themethod of tuning before the invention of the mean - tone de ('elles, Bénédictin de la Congrégation de Saint Maur, das
temperament, was lent to meby Mr. A . J . Hipkins. l'Abbaye de Saint Denys , en France, de l'Académie. " 1766 . Ti

Praetorius. “ Syntagmatis Musici, Michaelis Praetorii C . finest and most complete work existing on the construction of tt )

Tomus Secundus de Organographin ." (Second volume of the l organ , of which J . G . Töpfer' s work is principally an abridgme.

Musical Work of Michael Praetorius C ., concerning Organ descrip - with borrowed plates. In the British Museum . Reprinte

tion .) “ Wherein " (translating the title ) “ the Nomenclature, almost completely in the very cheap " Facteur d 'Orgues ” of
Intonation , and Properties of all Musical Instruments , old and Hamel, forming part of the " Encyclopédie Roret ," Paris , 1819 , ta
new , not only foreign , barbarian , rude, and unknown , but also which all that is new in Töpfer , and much modern matter , are

domestic, artistic, lovely , and known instruments, together with added .

an exact Figure and proper Counterfeit of the same; and also an For temperament, also , I have had to consult

exact description of Old and New Organs, Manual and Pedal Zurlmo. “ Le istitutioni harmoniche, del reverendo M , Gi

Keyboards, bellows, specification and Stops, and also how to tune seffe Zarlino di Chioggia ." Venice , 1562. In the British Museu
perfectly and easily the Regale and Clavicymbalum , and what has and Library of the Royal Society
to be attended to in delivering over an organ , together with an | Salinas, Francisci Salinae Burgensis, abbatis Sancti Pancrat
appended copious index ; not only very useful and necessary to de Rocca Scalegna , in regno Napolitano et in Academia da

Organists , Instrumentalists, Organ -builders, and Instrument- manticensi Musicae Professoris, de Musica , libri septem Sals

makers, and all who are devoted to music, but also very enter manca , 1577 . In the British Museum .

taining and elegant reading for Philosophers, l'hilologists, and 1 The titles of many other workswhich I have consulted a

Historians. To which is added a complete Index . I'rinted at | sufficiently where thcy are cited .
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2 - 7 433
Pitch .

3 . 2

in which the arrangement is by equal semitones, where the Pythagorean or Ptoleinaic scale , or some
and tenths of equal sı-mitones, from a lowest ideal of the numerous uuequal tewu peraments, bad been
pitch to the bighest found , and also by the nearest applied to church music for many years, and the
whole number of the vibrationsmade by the single pitiches usd can be compared with those now pre
note A in one second, for a few of the principal valent, beciuse there was a practical agreement of
and most characteristic pitches, with the designa- notation and relative intonation . Also with those
tion of the clas-es into which I distribute them , old instruments which were not intended to be
will probably make it more easy to follow the played with any others, and which were con -e
remurks I have to make, while the filling up ufquently intoned siluply in the way which was
details by Tables I. and II. themselves will give thought to bring out their quality of tone best ,
that feeling of confidence which can only arise as Praetorius telis us, I have nothing to do . '
from a most exteusive induction. The pitch - pipe was the mostvalural instrument

for starting the voice, and I have the impression
OUTLINE HISTORY OF MUSICAL Pitch . that those primitive little org1118, of which

Praetorius speaks ( ib ., vol. 2 , p . 94), which were
А hung up against a column in the church , " like

00 370 Ideal lowest, or zero -point. Church Pitch swall..ws' nests, " as he says, and contind ouly
02 Hospice Comtesse, 1700 . lowest .
03 377 Schlick low , 1511 ; Bedos, 1766 . the notes B natural, C , D , E , F , G , A B natural, C ,

D , E , F , or else thevotes C , D , E , F , G , A , B flut ,
1 ' 0 392 | Euler' s Clavichord , 1739 . Church Mitch
1 : 1 C , D , E , F , G , A , which have the appearance of aR .Smith , 1759 ; Roman pitch pipes,1720395 low .
1 . 2 396 De Caus, 1615 ; Versailles Chapelle, 1789 series of pitch - pipes, set to the proper notes, were

really so , that is , were as much the devel: pm -nt
403 Mersenne Spinet, 1648 . Chamber

1 . 6 Sauveur, 1713. Pitch low . of the pitch - pip , as the clavich rd is well known
107 408 Mattheson, Hamburg , 1762. to have been the developinent of the monochord .
107 409 Pascal Taskin , court tuner, 1783 .

But to the pitch of these little instı uments I have
415 Dresden chained fork , 17 22 . European no clue.

22 420 Freiberg , 1714 ; Seville , 1785 . Jean Pitch Ilegin with the great organ of the cathedral of422 Mozart, 1780. for two
Handel, 1751. centuries. Halberstadt (29 mies S . W . of Magdeburg , in

424 Praetorius's suitable pitch, 1619 ; ori Prussiau Saxony), fiuished on 23rd F . bruary , 1361,
ginal Philharmonic , 1813 .

2 . 5 R . Har is , 1646 ; Opéra Comique, by Nicholas Faber, and restorei, 1495 , by Gregory
Kleng, which was still existing , though ro

Sir George Smart' s fork , 1828 . Compromise longer used , in the days of Praetorius, 1619,28 435 French Diapason Normal, 1859 .

who has describi d and partly figured it .
30 440 Scheibler's Stuttgart Standard , 1834 . 1 Modern Praetorius gives the dimensions and name ( B3 : 1 442 Bernhardt Schmidt, low , 1690 . Orchestral

Ma Irid , 1858 ; San Carlo , Naples, 1857 Pitch , natural) of the largest pipe, from which I
32 446 Broadwood ' s Medium , 1849 ; French and had a model constructed to a scale of one

Opera , 1856 ; Griesbach ' s A , 1960 •Ancient
34 sixteenth , which speaks four Octaves higher,449 - C 534 ; Griesbach 's C528, 1860 . Medium
3 5 451 | Lille Opera , 1848 ; British and Belgia Church and gives 4 B 284 5 , whenc- JA 505. 8 , which sounds

Army, 1879. Pitch . more like 1 C than 2 A . This is the sharp - st pitch
9 . 5 453 Mean Philharmonic, 1846 - 54 .

456 Highest Philharmonic, 1974 ; Broad which I have measured , but not the sharpestwhich
wood , Erard , and (English ) Stein I have met with . It is nearly a whole tone sharper
way, 1879 .

456 Vienna, high , 1859. than the sharpest pitch now used in London .
37 (American , Steinway, 1879. Practically belonging to nearly the sameperiod ,

3 :8 458 Great Franciscan Organ, Vienna, 1640 Church Pitch although , possibly, one or two centuries later, is
high . the C of an ancient organ at L 'Hospice Comtesse,

near Lille, morsured by Delezenue , and giving
40 466

474 | Tomkins, 1668 ; B . Schmidt, high , 1683 4 C 112:7 , whence A 374 . 2 .
4 -5 St. Catherine' s , Hamburg , 1513 . Now , these two pitch: s , A 374.2 and A 505. 8 , are

St. James' s, Hamburg , 1688 . 8 5 :22, or a commit more than an equal Fourth

494 St. James's , Hamburg , 1879 . Church Pitch apart and it requires considerable faith to believe
496 Rendsburg , 1668. highest . that sounds so extreme y different could ever have

53 504 Schlick , high, 1511 ; Mersenne,ton del
chapelle , 1636 . been conceived and written as the same note A .

Halberstadt Cathedral, 1361. But a key to the mystery is furnished by Arnold

Schlick , 1511, who says (chap . 2 ) : — “ The organ is60 523

to be suited to the choir ļor church , chor ], and pro
70 Chamber perly tuned for singing, for where this is not con

Mersenne, ton de chambre, 1636 . Pitch
74 567 Praetorius, North German , very old . highest. sidered , persons are often forced to sing too high

or too low , and the organist has to play the

chromatics, which is, however, not convenient for
Art 23. Early Church Pitch ( Ton de Chapelle,

Chorton ). - No doubt, the earliest musical instru 1 . 9 Ancient Pitch of Solo Instruments. -- " In the first place, it must

ment was the human voice, and the old lyres and | be known that the pitch , both of organsand other musical instru
ments, varies greatly . Since the ancients were not accustomed to

flutes wer- merely arranged to strady it , and to play in concert with all kinds of instruments at the sametime,
wind instruments were very differently made and intoned by

instrumentmakers, some high and some low . For the higher an

instrument is intoned in its own kind and manner , as trumpets ,
shawms, and treble viols, the more freshly they sound and re

sound . On the contrary , the deepertrombones, bassoons,bassaneldi,

bombards, and bass viols are tuned , the more majestic andmagnifi

' cent is their stately march . Hence when the organs, positives ,

lib. ii., $s 225 - 228 .) But with these ancient times clavicymbals,clavicymbals , and other wind instruments do not stand in the same

pitch with each other , the musician is much plagued ." - Praes
I have nothing to do. I take up music at a point torius, “ Syntagma,” vol. 2, p. 14.

457

43

48

5 ' 0

51

7 . 3 563 Merger
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mm.

everyone. But what is the proper length of the original foundation in fact ; and in Dom Bédos's

pipes for this purpose, and convenient to the great work on the organ , 1766 , we find this divi

choir to sing 'to , cannot be exactly defined , sion a reality , the 4 foot C being really a pipe of 4
because people sing higher or lower in one old French feet in length , and so on . Now , for

place than in another, according as they the same “ scale ” (that is, the sameratio between
have small or great voices. However, if the diameter and length of the pipe), the pitch
the longest pipe, the F below the Gamma-ut in varies inversely as the length of the pipe, and
the pedal (that is 8 F below 8 G , the Gamma-ut much of the older diversity of pitch seems to me

being the name given by Guido Aretino to 8 G , the referable to the old diversity of measures. The

note on the last line of the bass staff ], has its body following are the principal foot measures which
down to the beginning of the foot, sixteen times have to be considered , expressed in millimètres
the length of the annexed line (which the editors to the nearest unit (25. 4 mm ., being one English

say is 4 and 7 - 8 Rhenish inches = 127. 5 mm . long , inch ) :

so that the full pipe is 61 Rhenish feet, or 2010
mm . long ], I think it will be a suitable length for Long old French foot, or pied de roi . . . . 325

the choir . But if you build an organ à Fifth
I Long German, or Rhenish foot . . . . . . . . 314
| Long Austrian foot . . . . . . . 316

larger, then you must make C in the pedal (that
| English foot . . . . .. . . . . .. . . . . . . . . . . .. 305 1

is, 8 C , the lowest note of the violoncello ), of this ( old Nurnberg foot 304 3
length . . . The reason is that a greater part | Old Roman foot (medieval) . . . . . . . . . . . . 295 )

of church music ends in grambus [a word which | Old Augsburg foot . . . . . . . . . . . . . . . . . . 296

puzzles Schlick 's editor , who says, however, that ( Bavarian foot . . . . . . 292 )

it can only mean the transposition of the tonus Short Saxon foot . . . . . . 283

primus by a Fourth ], than in the first tone.” And Short Brunswick and Frankfort foot . . . . 285

he proceeds to show its advantage, and especially ( Short Hamburg and Danish foot . . . . . . 286

the advantage of the first pitch (with 61 Rhenish Very short old Brabant foot of 11 inches 278

feet to 8 F ) in other ecclesiastical tones. Assuming
13 Rhenish inches . . . . . . . . . . . . . . . . . . . . 340

13 Saxon inches . . . . . . . . . . . . . . . . . . . . . . .
thatwhen Schlick's pipe was taken two Octaves

. . 307

12 old Brabant inches .
higher, its diameter would be one- thirteenth of its

. . . . . 303

length , which is not improbable , although , per- Now , a difference of 12 per cent. in the lengths

haps, it is rather narrow , I had such a pipe made, of two pipes will, for the same scale ,make a differ

and then measured it , and found its pitch to be ence of nearly a whole meantone in their pitch .

V 301.6 . If we assume this as 2 F , and, taking Thus the short Saxon foot was a meantone sharper

2 A & perfect major Third above (and Schlick 's than the long Austrian or Rhenish foot.

directions for tuning made this major Third Again , 6 per cent. corresponds to an equal semi

very nearly perfect ), we obtain as the pitch tone, 3 per cent. to an equal quartertone, 5 per

A 377, which is practically the same low pitch cent. to a semi-meantone, 43 per cent. to a small ,

as Delezenne's Hospice Comtesse A 374 . 2 . ' But and 7 per cent. to a great, meantone semitone ,

if, as in Schlick 's greater organ , we assume the Thuswe see that the English foot is nearly a great

61 Rhenish feet for 8 C , we obtain A 504 . 2, which semitone sharper than the French foot, and the

is practically identical with the Halberstadt Rhenish foot is about a small semitone sharper than

A 505. 8 , and is parallelled by the actually exist- the French , and the English about an equal

ing organ of St. James's Church ( S . Jacobikirche), quarter of a tone sharper than the Rhenish .

at Hamburg , A 494 .5 , as now tuned, but formerly Throughout Germany, there was a great variety of

A 489 . 2. Hence, we have both the very sharp and small feet, quite sufficient to account for a great

the very flat pitch recommended by the same variety of organ pitch .

writer, at the same date, and on the same grounds, The flat pitch took the most root in France .

namely, the accommodation of the singer and the Dom Bédos says that chapel pitch was constant ,

organist in playing the old ecclesiastical tones. and he draws and describes his pipes, proceeding

This gives the first three principles which seem by French feet , giving A 376 .6 , which is 2 . equal

to have determined early pitch , namely ( 1 ) ecclesi. semitones flatter than the French diapason normal

astical music , ( 2 ) ease of fingering it, ( 3 ) the com - of 1859. The Rev. Sir F . A . Gore Ouseley ,who has

pass of the human voice. To this wemust add a examined a large number of the continental organs,

fourth , and very important principle , which seems informsme that “ most of the old untouched organs

to have had great influence in practical construc - in the French cathedrals are of this low pitch "

tion , namely (4 ) tbe foot-rule of the country . It (see A 376 :6 ). The English foot is a semitonesharper

is clear that organ builders would naturally choose than the French , and the only English example

for their chief standard pipe some easy multiple of an organ in which C is 1 , 2 , 4 , & c . feet, is that

or sub -multiple of the foot -rule with which they furnished by Trinity College organ in 1759, A 395. 2 ,

worked , as they could not well make their men which is nearly three- quarters of an equal semi

attend to any other . The old organ builders tone sharper than Dom Bédos's A 376 .6 . In

divided the pipes into Octaves of so many feet Germany, the low pitches I have found are few ,

each . In Art . 5 I adopted this division as the most Schlick 's A 377, already noticed , and Salomon de

generally received nomenclature ofthe great scale, Caus's A 396 .4 , which is sharper than the French ,

for it is found , not only all over England, but also because the Rhenish foot itself is a quarter of a

all over Germany, France , and Italy , despite the tone sharper.
variety in the length of their feet. Although it bas On the other hand , the sharp organs are princi

long ceased to be anything but a name, and does | pally German , the Halberstadt A 505 . 8 , Schlick ' s

not at all signify the real dimensions of the pipes, high A 504. 2, and the existing pitches of the
Leing as much a survival as our own English organ in the cathedral at Lübeck A 484 . 1 , and the

spelling , it must, like that spelling , have had an Hamburg churches of St. Catherine A 480 : 8 , and
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St. Jacobi A 494:5 . In England,we had Tomkins's chamber upon church pitch . This stop evidently
high pitch A 474. 1 , realised in Bernhardt Schmidt's enabled the organist to play with the instru

old Durham organ , 1683, arising from placing the ments occasionally without transposition . At

pipe, of one English foot in length , on A , which present the organists of St. Jacobi and St.

evidently belongs to this series. In France , Catherine, at Hamburg , have always to transpose

Mersenne places the French four- foot pipe on 8 G a Tone or a semitone at sight, a state of things

for the ton de chapelle, giving A 503. 7 , agreeing with that certainly was not contemplated when their

the Halberstadt. In Italy I found, preserved at the church pitch was settled .

University of Padua , a 1 G made for Prof. Art 25. Influence of Chamber - pitch on Church

Stratico , which would imply A 483: 7 , butwhether pitch . - The direct effect of chamber on church

it represented a pitch really used I do not know . I pitch was evidently the building of organs in

The above high and low pitches seem to me to chamber pitch , or the retuning of old organs in

belong to this earliest period of church pitch ; the that sense . This came to placing the standard

other low and high pitches appear to have been in - lengths of pipe upon different notes, or shifting

fluenced by other considerations, after the tradition the existing pipes into different holes, so as to be

of the older pitch had died out. actuated by keys a Tone or a Semitone different

Art. 24 . Early Chamber - pitch ( Ton de Chambre, from those by which they were before evoked , and

Cammerton ) . - -Music was by no means all ecclesi- then supplying the required extra pipes, and

astical. When choirs were formed for the church , trimming the old pipes for temperament. We

and musical instruments were introduced to play have some conspicuous examples of this sbifting,

with the organ , forming the German Kapelle which is a very common device of organ builders

(properly “ chapel,” but afterwards merely at the present day. Thus the pitch of Trinity
“ band ” ) , both choir and instruments were used College organ was altered from A 441. 7 to

by the king or prince to perform in his chamber ,” | A 395 . 2 , by shifting in such a way that the C pipe

that is, his private apartments, for his private was made to speak to a D finger-key . The organs

gratification . But themusic they wanted to play of the Temple and St. Paul' s were altered from

and sing far exceeded church requirements, and A 441. 7 by shifting a semitone and then piecing

hence the old church pitch hampered them ; it was when required to bring them probably to Sir

generally either too high or too low . But George Smart' s pitch A 433. 2 , which is practically

as one set of instruments was wanted both identicalwith themodern French pitch . But, the

in the church and the chamber I have only flattening of St. Paul' s proving disagreeable , after

heard of one place, Dresden , in which two some years the pipes were shifted back again and
sets of instruments were used (see A 424:0 , retrimmed , so that the original pitch was restored .

and 437 .8 ) — it was necessary that the chamber The present organ is new , by Willis, but is almost

pitch should bear a definite relation to the exactly in the first pitch (see A 444 :6 ). The pitch

church pitch ; in other words, that it should differ of Durham Cathedral and St. James' s Chapel

from it by an interval of the scale . For this reason , Royal organs were altered in the same way (see

apparently , chamber pitch differed from church A 474.1 ). It is evident that in such changes the

pitch by a semitone, a Tone, or a minor Third , or traditions of church pitch were set at naught.

even a Fourth , according to the pleasure of the The changes of course differed in different coun

performers. Dom Bédos says (Art. 1140 ), that tries . In France, to give the one fcot French pipe

church pitch in France was fixed, but that the to B natural produced A 395:8 , which we find in

opera pitch (an advance on the chamber pitch ) is the chapel of Versailles, and which is practically

not fixed, but ascends, or descends, a quarter of a identical with putting the one foot pipe upon C at

Tone, or even more, according to the compass of Trinity College , where B flat became C , producing

voice . This , as well as the instruments which A 395. 2 . I have no other certain indications of

happened to exist in any place, had doubtless such a proceeding in France, because all the organs

much to do with the great variety and confusion of which Delezenne examined , except that of the

the chamber pitch . It seems that, as a rule, this Hospice Comtesse, which was in the oldest flat

pitch tended towards a certain mean , by being a pitch , A 374 . 2, had been more or less repaired .

tone higher than the low pitches, and a minor The St. Sauveur, Lille, A 381.6 , looks merely to be

Third , or even a Fourth lower, than the very high the old pitch with the pipes cleaned and

pitches. This , however, was not always the case. “ trimmed ; " La Madeleine, Lille, A 398 . 7 , seems,

Mersenne's high church pitch is capped by his still however, to be a similar alteration of an urgan

higher cbamber pitch , A 563. 1, produced by putting with the French foot on B . Mersenne's spinet,

the 4 (French ) foot pipe on to 8F. To modern A 402. 9 ,had its lowest note, 8 B , tuned to the 4 - foot

ears, it would amount to transposing the bass by a pipe. The V 7 . 1 difference between this and the

Fifth , to allow it to be sung by a tenor, but Versailles A 395 . 8 , may be merely a matter of

it was evidently not so considered by Mersenne. temperature or scale . Let us briefly class these

We find , probably , as high a pitch , called organs as French C foot and French B foot organs.

chamber pitch , in Praetorius. (See A 567. 3 .) | In England, wehave this formation very marked .

Of course, we have very few direct traces The old English A foot organ , A 474 : 1 , belonged

of ancient chamber pitch . But the fact that to the old sharpest organs, such as Tomkins's and

St. Jacobi organ at Hamburg (formerly A 489 . 2 Bernhardt Schmidt's high pitch at Durham , and

now 494: 5 ), had for many years one stop , which at the old Chapel Royal, St. James's. 'I he

was a minor Third flatter than the rest of the B flat foot organ , a great semitone lower,

organ , that is, a little lower than the old pitch of gave Bernhardt Schmidt' s low pitch A 441•7 ,

the Dresden organ , A 415, and that this stop ( long which , with a changeof temperament, seems to be

since replaced as useless ) was said to be in the favourite church - pitch among London organ

chainber pitch , servesto show an indirect action of builders at this day. (See Gray and Davison 's
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A 440, Walker' s 440 . 2 , Bevington 's A 440 .5 , Lewis ' and instruments must be regulated , was not used ,

A 441, Hill's 441•7, Bryceson 's 443. 4, Willis's but their pitch was either too high or too low ,

church - pitch , A 445. 2 .) The B foot organ , which , forming one of the principal defeots of the organs.

for 200 years, found the most favour in England, This hasmade me think of all kinds of ways and

had two distinct forms : the wide scale , deducud im - mrans to remedy this defect , and make the proper

mediately from Bernhard Schmidt's , and giving pitch known to both organ -builders and organists,

Green ' s A 422. 6 or A 423.2 ; and the narrow scale, so that the organ -builder may intone new organs,

used by Renatus Harris, giving A 427.7 or 427. 2 , and renovate and correct old orgaus,by thismesos.

434•7, or even A 419, according to pressure, & c . The For this purpose, I give a correct drawing of the

Cfoot organ never seems to have found favour proper measure for Church pitch , for the Octave

with us, although it is possible that Bernhardt beginning with what the organ -builders call the

Schmidt built some chamber organs at that pitch . half -foot C , from which swall pipes can be oon

(See A 395 . 2 .) The alteration of the Trinity structed through a wbole Octavewith great correct

College organ to this pitch is attributed , by Dr. ness, and used for tuning purposes by organists."

R . Smith , to the influence of Roman pitch . I Then follows a drawing, the particulars of which

have not been able to find a Roman pitch so low . will be found under ( 1) A 4 .4 .2 , the pitch I have

The lowest Italian pitch , A 403. 9 , derived from an deduced from it by having a 1 C pipe constructed

old Paduan fork ,' is, however, only 8 0 :38, or from its corrected dimensions. Several little points

about one-sixth of a tone sharper. Euler' s clavi- remain in doubt, as Praetorius neglected to give

chord or spinet, A 392. 2 , seems to have been a the size of the mouth and the force of the wind ;

Russian Cfoot instrument (the Russian foot but the pitch measured must sufficiently represent

agreeing with the English ). But from this may the actualmean pitch which he finally adopted . It

have been derived Euler's organ , A 418 , a semitone corresponded to the English B foot organ , and

higher ; that is, as nearly as I can judge from had as variations, owing to scale and pressure,

Euler's rather vague description . Aguin , in from A 415 to A 428 . 7 , besides the variations

England , if from a B foot organ , giving A 424 6 , due to the origival length of foot. Some

we form an organ a whole great semitone sbarper - of the earliest organs in this pitch are Gottfried

that is ,having its A on the B flat of the other organ , Silbermann's celebrated Roman Catholic Church

or its B on the C of thtorgau - weshallget A454 . 2 , I organ , at Dresden , built 1754 , origiually A 415 ,

a pitch which I found on a very old fork accidentally ind now A 418: 1 ; bis St. Sophie, at Dresden

dug up at Brixton . This seems, also , to be themean - | (built 1740 ), A 415 :5 ; and his organ of the Saxon

ing of A 457.6 , the pitch of the existing large organ Cathedal at Freiberg (built 1714 ), A 419. 5 , wbich ,

in the Franciscan Churcb at Vienna. The naturallas A 419 .6 , is still used as the church pitch all over

alteration of an organ was by a great semitone, B Spain Singularly enough , these Saxon pitches

naturul to C ; the mall semitone, B flat to B , would bàve been regarded as reinnauts uf the high Church

only arise from shifting the pipes. It must be pitch , and Nake assumes tbe existence of 8

remembered that B flut was the only chromatic humber pitch A 375 . 2 , a whole tone below the

which formed part of the original musical scale. Freiberg Cathedral A 419:5 , and belonging , really ,

For a table of the relations of these organs, see the to the early lowest church pitches. The Euglish

end of the remarks on A 474 . 1 . organ -builders, Renatus Harris, Chrisrian Smith ,
Art. 26 . The Mean Pitch . - The result of all Glyn and Parker, Subnetzler ; Byfiel 1, Jordan and

these different endeavours to reconcile the require- bridge ; Byfield and Gren ; and Green , all, at least
nieuts of the church with those of the chamber occasionally , used this pitch . Almost anyuntoucbed
seems to have been the institution of a mean pitch , English organ in country places is a B foot organ .
which , within very narrow limits, prevailed for a And when the London Philharmonic Society was
very long time over most of Europe. This was, in founded , in 1813 , and down to 1828 , the pitch used
fact, the chamber pitch , formed by taking the D of Was A 423 .7 . But the wide Coutinental diffusion
the old flat church pitch as C , and the A (or of this pitch is most importaut. Marpurg 's A
occasionally the G ) of the high church pitch also as 414 .4 , at Breslau in 1776 , was, no doubt, really
C . It was, therefore, a whole Tone above the one of these pitches ; probably giving A 420 when
fluttest, and a minor Third (or occasionally alcorrect. d . Nake cites a flute by Floth , in 1760 - 70 ,
Fourth ) below the highest pitobes. This at least, lof A 418 , and a D -clarinet of Grenser, in 1783 , of

appears to methe origin of a pitch which certainly A 422. The fork of Franz Anton von Weber (father
bears these relations to the older pitches, and was of the celebrated coniposer, Carl Maria vou Weber)
very widely used . In iny list of Historical pitches, wbo lived 1740 to 1812, shows A 424 : 1 ; and , at the
in Table I ., 63 pitches lie between A415, and time that C . M . von Weber himself was Kapell.
A 430, the mean of which , A 422.5 , is the exact meister at Dresden , 1815 - 21, the fork of the
pitch of Handel' s fork , now in the possession orchestra gave A 423. 2 . The pitch for which
of the Rev . G . T . Driffield , the Rector of Bow . I his Stein , the predecessor ot Stricher, constructed the

pitch I regard as the mean pitih of Europe during vianos used by Mozart in 1780 , was A 421:6 , and
the 17th , 18th , and the early part of the 19th ceu - lihe fork of the Saxon orgau -builder Schulz (pre
turies, so important for wusical art. The rarliest decessor of the celebrated Schulze , of Pau usce le)
recommendation of this pitch I find in Prartorius, who lived in Vienna in 1780 , was A 421•3 . The
1619, in an N . B . at the end of his second volume, two old pitch - pipes lent me by the bell
p . 231, where hesays :

foundry Colbacchini, at Padua, the first of about
“ In this second volume I have often had to speak 1730 , and the second of about 1770 show a nean

of the true Church pitch (des rechten Chor - Tons). I of A 425 . 2 (which see). The bigher F fork of the

have found that, in many places, even in large and same house is equivalent to A 422:6 ; the lower F
important cities, and on their splendid organs, the fork of the same first is equivalent to A 403 -9 , and
proper Church pitch , by which both human voices belongs to another series. The old forks of the
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bell foundry of Cavedini, at Verona, of which Instruments to that pitch , which was, tiierefore,

was obligingly allowed to have accurate copie issumed to be the pitch of their time. (See Table I. ,

belonging to about 1780, give A 422: 3.10 And , alw.der A 384: 3 . ) by the kindness of Dr. Huggins,
late as 1839, the best piano -tuner at Bologna use F . R . S ., and Rev. H . R . Haweis, tog ther with the

a fork A 425 . 8 . In France, the old tork o . jolin -makers, Messrs. Hart, H ll, and W there. I

François, of Lille, assigned to 1754 by Delezenne ave been able to examine the r shance of sev ral

gave A 422.6 , and that of Cohen , of the same place ine instruments of this peri d . by Duiffoprugíar

about 1800 , gave A 428 . 7 . In 1810, Droue I ' Yuiss Tyrol, Bologna and Lyons, 1510 1538 ),

assigns A 423 to the Grand Opera , in Paris ; au |Amati (Cremona. 1596 -1684), Ruggieri (Cremona,

Scheibler, in 1811, assigns A 427 .0 to the sume 1668 - 1720 ), Stradivuri (Cr mona , 1644 1737), Giu

In 1824, the pitch of this opera was lowered for eppe Guarneri (known as “ Joseph ," Cremona,

special singer (Madanie Branchu ) to A 425 .8 1683 - 1745), Lupot (France, 1750 - 1820 ), & c .

evidently the pitch to which she was accustomed . It was often difficult to decide what fork

In 1823 , Fischer assigns A 424 . 2 to the Italia rave the maximum resonance , as the difference
Opera in Paris. Dauprat's fork , preserved at th between two adjacent forks was often slight. Aud

Conservatoire at Paris, gives A 423 to the comi us by forks proceeded by four vibrations each ,

operit thr-re in 1820 , and Fischer, in 1823, gave the resonance could not be determined within less

A 427.6 to the same. han two vibrations in a sicond of the pitch

Now , from 1670 to 1820, during which this named , either sharper or flatter. T } e method

mean pitch was in full vigour, we have the follow - adopted was to hold a fork over the widest part of

ing composers : the f hole on the “ bai ” side of the violin , and ,
Belgium and France. — Lulli, Rameau , Mon - herefore , most remote from the “ post. " By far

signy, Gossec, Grétry , Dalayrac, Leseur, Méhul he strongest resonance lay between V 268 and
Boï ldieu (opeta - ). V 272 ; but one e rly Strudivari, 1696 , had a fine

Italy . - Stradolla, Corelli, Lotti, A . and D . esonance at V 264. Then there was a st condary ,

Scarlatti, Porpora, Geminiani. Vinci Leo, Durant . ut decidedly weaker maximui résonance about

Pergolesi, Galuppi, Jomelli, Marcello , Guglielmi. V 252. The V 256 was generally decidedly inferior.

Piccinni, Tartini, Sarti, Sacchini, Farinelli. Wemay , then , take V 270 as the general resonalice,

Boccherini, Cimarosa , Paesiello , and earlier period and about252- say 252: 4 - as a secondary resonance .

of Clementi, Zingarelli, Cherubini, Rossivi (all his Now , taking the doubles of these as 1 C , we obtain

operas), Donizetti, Bellini. C 540 and C 504 .8 which would give MA 451
G . rmany and Austria . -- Zachau. Keiser, Handel, and MA 421. 9 . Now , the latter rt presents the

Graun , Gluck , Hasse, Stamitz, J . Sebastian Bach , mean pitch of the period very closely . (Compare

C . P . Em . Bach , Haydn, Mozart, Beethoven , c . Cavedini's Verona A 422: 3. ) And the other is a
M . von Weber, and earlier careers of Hummel great semitone above it ,' which is a regular

Spohr,Meyerbeer,Moscheles, Pleyel,Mendelssohn. ifference. (Compare notes on A 1542and 457 .6 ,

Englund . - Purcell, Croft, Grern , Arne, Boyce both of which belong to this period . ) These may

Burney , Hawkins, Webbe, Battishill, Shield , be mere coincidences, and may have really had

Stevens, Wesley , Callcott, and earlier careers of nothing to do with any attempt to adjust the
Horsley , Crotch , Bishop . resonance to the prevalent pitch . This is certainly

That is to say, the heroes ofmusic, the founder the case in the making of more modern violins
and perfecters ofmodern musical art, all used this on the same mod . 1 and with the same resonance
Dean pitch , all thought out their music, and as the old . But, if coincidences, they are , at any

arranged their voice-parts to be played and sung rate, remarkable. And the higher resonance, cor
in this pitch. This is, therefore, emphatically th responding to modern English orchestral pitch ,
classical pitrh ofmusic. may account for the possibility of playing these

Itwas during this period that the great Cremona violins with effect at our present concerts . As the

violins were madle . Savart considered that the resonance is not bad, although inferior, between

resonance power of the cavity of a violin , shup V 252 and V 268, it is evident that these violins

by the fork which utters the Joudest tone when will also sound well with an intermediate pitch ,

held before one of the f holes,was likely to be the such as the French . (See Appendix , No. 4 .)

pitch of the time, and on his authority , C 256 was With the establishment and reception of mean

the resonance of the violins of Stradivrrius, and pitch , the history of earlier musical pitch closes;

hence this maker was credited with adapting his and the extent to which I have been able to work

it out, with the proofs in Table I., will, I bope, be

10 Ancient Variability of Italian Pitch . - Carlo Gervasoni, of

Milan , in his " La Scuola della Musica , " Piacenza , 1800, p . 126 ,

footnote , says , " The tone, commonly called Pitch ( Corista , a word

also used for a pitch - pipe and a tuning - fork , although diapason

is now also employed for the latter ) is not the same in all cities, accepted mean pitch into the lamentable conflict
but in sore it is higher or lower than in others. The pitch ofland oonfusion of nitches which now exist.

Rome is, in fact , much lower than that of Milan, Pavía , Parma,
and confusion of pitches which now exist , and this

Piacenza , and all the other cities of Lombardy, and the pitch

of Paris is not only sharper than that of Rome, but much

sharper than that of Lombardy. A mean pitch (un corista di

mezzo ) , which is more generally accepted , is, nevertheless, that of

Lombardy, and with this agree , more or less, the pitches of variousprovinces." The Lombardy pitch , then . Anse he goes ofvious part of the reign of mean pitch , a new power was

and the lower Roman as A 403 . 9 or A 395 2 . As to the pitch of
showing itself in music - tbe orchestra, including

Paris, about 1800 , the nearest I have are , for the Grand Opera in

1810 , A 423 : in 1811, A 427 : in 1819 , A 434 ; and for the Conserva

toire in 1812, A 439 5 , and Lemoine's fork 1810c, A430 - it would

seem that the nearer we get to 1800 the nearer weare to the Lom

bard pitch . Näke, however, makes the Lombard pitch flatter

(see A 415 .5 and A 419. 5 in Table I. ). Still it would appear to

bave been within the limits of the mean pitch . " especial music was written , gave an excessive

.
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power to the instruments, which could develop in 1821 the celebrated flutist there, Herr Fürstenau ,
their powers independently ofthe voice , and then , obtained a sharp fute from Koch , in Vienna .

when joined with the voice in operas, could often These flutes, with additional keys, were much in

exercise - have certainly , often cruelly exercised - a vogue, but they drove the orchestra up . However ,

tyrannical power over the voice. Dresden did not emulate Vienna ; for, as late as

Down to 1816 in Austria , and later in most 1826 , the fork of Kapellmeister Reissiger was only

other places, mean pitch held undisputed sway . A 435 ; and, although Nake reports A 446 in 1861,

Themost serious outbreaksagainst it I can find are : the officials (especially Herr Moritz Fürstenau , the

the French Conservatoire , which in 1812 , according librarian , who has been very kind in helping me)

to a fork preserved at the Conservatoire itself, used declare that they are all perfectly unaware of such

A 439 .5 (nearly three -quarters of a semitone a pitch . They profess to use A 440, but the forks

sharper than mean pitch ) , and two very doubtful I have measured are one or two vibrations lower,

pitches, not precisely specified , measured in 1815 as A 438.9 , 439.4 , and 437. 8 . It is, however, often

by De Prony, as A 438 . 2 and A 444 . 5 . The the case that the orchestra, by beating up, plays

former I look upon as an individual freak , for sharper during performance, as I have just noted .

which I find no contemporary corroboration so See, for an excellent example, A 449:7 , generated

that I presume the pitch was confined to the from A 445 .6 at Covent- garden opera in 1879 .

Conservatoire, and may have been only a tempo - This is a good reason for using a comparatively low

rary trial. The other two are laboratory experi- pitch , for the singer' s voice does not sharpen in the

ments, and, from all the circumstances under which same way, but has rather a tendency to flatten

they were made, I cannot attach much historical as it becomes weary with much singing.

value to them . It was not till after 1816 that any The Austrian influence was, of course, greatly

general rise took place and slowly spread . felt in Italy, and in 1845 we find the Italian

According to Schindler (“ Niederrheinische pitches at Florence, A 436 . 7 ; Turin , A 439: 9 ; and

Musik -zeitung ," 1855, Nos. 8 and 9 ), as quoted by at Milan, A 446 .6 , where it increased in 1856 -7 to

Näke (“ Ueber Orchesterstimmung,” 1862, p . 26 ) — A 450:3 and A 451.7. In 1869, the information
and the same story is given in the Report of the officially communicated to the Society of Arts,

French Commission , as sent to it in a letter by M . gave Vienna pitch (meaning, possibly , A 456•1 ) to

Kittl, director of the Prague Conservatoire -- the Florence, Venice, and Naples. Bologna, which

rise began at the Congress of Vienna, when the sent a fork , was flatter, showing only A 443: 1 .
Emperor Alexander of Russia , who was colonel of There was, in fact, complete wantof agreement.

an Austrian regiment, presented it with a new set Although the elevation of pitch took some time

ofmusical instruments, made by Stephan Koch , to accomplish in Dresden - where it, after all,

which were sharper than the mean pitch ; and, remained tolerably low - it seemsto have proceeded

under the direction of Hieronymus Payer, this band much further and faster in Leipzig, where the cele

became very noted for the brilliancy of its tones. brated Gewandhaus concerts were held , and where,

But, when its assistance wasrequired in performing in 1859, I find A 448. 8, and, in 1869 , nearly the

an oratorio for the return of the Emperor Francis , it same, A 448 . 2 . A fork , sent officially from the late

was found impossible to make use of it, and much Kapellmeister Rietz, from Dresden , to the Society

talk thence arose. In 1820 , the band of another of Arts, in 1869, as the Dresden pitch , A 449. 4 ,

regiment (Hoch - und Deutschmeister- Infanterie ) seems to have been a Leipzig fork sent by mistake.

received now instruments, which were even sharper In Berlin , it was some timebefore the sharpening

than the other. The Vienna theatres were in great influence was felt. In 1806 - 14 , Wieprecht reports

trouble ; for, whereas it was usual to call in the A 430 -5 , possibly an error in calculating an equally

assistance of the military bands for great operas, tempered A from C 512, instead ofMĂ 428, which

two out of three of the regiments quartered in would belong to the mean pitch ; but I have not

Vienna were no longer available, so that only one been able to see the original statement. Fischer ,

extra band remained for the theatres. The result in 1822, found A437 . 3 ; in 1830 , Berlin reached

naturally was that the theatres had ultimately to A 440 ; and, in 1834 , according to Scheibler ,
raise their pitch also . In 1823, Näke puts down A 441.6 . After this , progress was rapid , and in

Weber's “ Euryanthe " ashaving been performed to 1858, A 450. 8 ; in 1859, A 451. 8 was reached.

A 437.5 , and in 1834, Kreutzer's “ Nachtlager " to The whole of the German and Italian pitches

A 440, both in Vienna ; and notes (froin his own were thrown back in 1859 by the introduction of

hearing, apparently ) A 466 asthe actual pitch ofthe the French Normal A 435 .4 , of which I shall have

Vienna opera in 1861, during performance, which to speak in the next article .

would be sbarper than that officially recognised . In France, the pitch rose gradually at first.

Thus, the fork in possession of the great pianoforte - The Grand Opera was A 434 in 1819, and only

maker, Streicher, of which a copy was kindly sent A 431•7 in 1822. In 1824 , however, a singer,

to me, was only A 456 : 1 before 1859. The transi- whose voice was failing (Madame Branchu ), in

tional pitches, A 433. 9 to A 445:1 — which last was sisted on restoring the old pitch , A425 .8 , and it

regarded as a monstrosity - are noted by Scheibler was five years before the opera returned , in 1829

before 1834. Once set the ball in motion and in - to A 434 . According to de la Fage (“ De l'Unité'

strument-makers keep it well up. Yet , heightening Tonique," 1859, additional notes, p . 7 ) , this re

the pitch of wind instruments does not generally covery of pitch was undesigned . A single horn

improve their quality of tono ; they lose richness player, Jean Mengal, without consulting any

and roundness , and incline to scream ; but it is one, shortened his horn , and his companions

continually the wind instruments which force the either returned to their old sharper instruments
pitch up. or cut down their new ones. It was another case

The Vienna sharpening took some timeto spread of sharpening due to a wind instrument. Ofcourse ,

to Dresden , but Herr Näke, a Dresdener , says that it is the duty of the conductor to prevent such

F
i
l
l
i
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freaks , but conductors seem to prefer avoiding i The London opera fared differently. In 1857 ,

squabbles with instrumentalists ; and not to care if Bettini's fork , sent to the French Society of Piano

the singers' voices are strained , and rapidly forte -makers, is saidby de la Fage to havebeen mea

ruined . A curious thing occurred at this time sured by Lissajous as A 456 . 1 , which ishigher than

at the Grand Opera in Paris. The pianos any modern English pitch now known ; so that I

used for rehearsals had been lowered when think there must be some mistake. Two forks,

the pitch of the opera was lowered in 1824 , copied from others used by Sir M . Costa when

and were not raised when the pitch of the opera conducting at Covent-garden Opera , show A 453:4

was raised ; thus, in 1829 , we find the pianos at and A 154. 7 . A little before 1878 , the pitch had

A 425 .5 , and the orchestra at A 410 , both pitches been reduced to French at both Italian operas, on

being taken from forks verified by the tuner the urgent solicitations (and rather more ) of Mes

Monneron for de la Fage. Finally, in 1856 , the dames Nilson and A . Patti. But, in 1878 , the fork

Grand Opera was at A 145. 8, or A 446 .2, and, in for tuning the organ atCovent-garden gave A 441.2 ,

1858, at A 448 . The Italian and the Comic Opera and Mr. Hipkins found the harmonium of the

had nearly reached the same figure, and the Con - opera in that year at A 447. 5 , and , during actual

servatoire also , A 446 2, according to de la Fage. performance of the band, he measured A 449.9 .

The provincial French operas were generally high In 1879, the organ was sharpened to A 445 .6 . I

— as Lille, A 450 . 5 , or 452 ; and Marseilles, A 447 - inquired of Mr. Pitman , the organist, why the

and Pleyel' s pianos were at A 46. This pitch pitch had been sharpened ; he said that it had been

began to frighten French musicians, and the settled at the end of the season of 1878 , because

French Commission was issued in 1859, of which I the oboe, bassoon , and flute could not be got to

shall speak presently . Since that time, French play properly to a lower pitch . Moreover, he

pitch has been , nominally , A 435 ; what the actual declared that the singers themselves objected to a

pitch of the opera is, during performance, I have low pitch , averring that they could not sing in

not been able to ascertain , but probably a little tune to it . That singers accustomed to high pitch

higher. should prefer singing in that pitch is probable ,

Belgium , which , in 1859, had the sharpest provided that the notes they have to produce do

pitch known to the French Commission , naniely, not come too near the extremities of their compass .

A 455: 5 , which it seems to have used only for But, if they were obliged to sing music written for

military bands ; and their director advocated a the mean pitch in this high pitch , they would

lower pitch for operas, as (3 ) A 442- 5 . The pitch soon cry for transposition in the other direction ,

of theBelgian Armybands is now nominally A 451, The fact remains, that here again orchestral pitch

(the fork actually sent to Dr. W . H . Stone by M . has been raised solely by the obstinacy of players

Victor Mahillon was A 451.7 practically identical of wind instruments, and without the least regard

with Dr. Stone's British Army Regulations A to the powers of the singers, whom they dragged

451: 9 ). (See Appendix , No. 10 .) after them . During actual performance at Covent

In London , the progress has not been so rapid , garden , in 1879 , the organist held A on the organ

and it has been once or twice checked . In 1813, for half an hour for the instruments to tune to .

thePhilharmonic Concert,opened with A423. 7 — that But, though the organ was tuned to A 415 .6 , the

is, in mean pitch - and retained it till 1828 . It is heat of the house raised it , according to Mr.

supposed to have been fixed by the conductor, Sir Hipkins' s measurement (made by beats), to

George Smart, after a consultation with singers. A 449.7 , which was, therefore, the real pitch of

But, about the year 1828 , he altered his tork to the Covent- garden Opera last season . But,accord

A 433. 2 , which , as he used meantone temperament, ing to the Athena um for 8th November, 1879,

gave MC518 . 2 , or almost exactly the modern the pitch is to be again reduced to the French

French EC 517 8 . This became the pitch commonly pitch , A 435: 4 , on the instance of Madame Patti- -

known as “ Philharmonic," and was generally re- - whose voice has deepened considerably of recent

presented by forks sold in music -shops from 1840 years at the expense of her upper register "

to 1846 . It was one of these forks ( C Philharmonic a reduction comparable to that of the French

518 ), that Mr. Hopkins used when he examined opera under Madame Branchu's influence. “ M .

the pitch of the Lübeck , Hamburg , and Strasburg Lassalle, the eminent baritone,” continues the

organs, as I have ascertained by measuring the Athenaeum , “ is also said to find the difference of

fork itself (see “ The Organ , ” edition 1870 , p . 189, pitch between the Paris Grand Opera and Covent

in the chapter on “ Pitch ; " for the two first, see garden very embarrassing.” The management

A 484•1 and A 489 . 2 ; I have vainly endeavoured to has certainly procured a fork from Paris , which I

discover the third , but see under A 376 .6 . ) But, have measured and found to be in correct French

from 1846 to 1854, Sir Michael Costa was con - pitch . So the singers have again reduced the

ductor at the Philharmonic , and the average pitch pitch !

then used , as determined from observations by Of her Majesty's Theatre I cannot speak with
Mr. Hipkins, was A 452.5 . In 1874 , it reached the same detail. In 1878 , the fork for tuning

its highest point, A 454: 7 , since used as Broad - the organ was A 436 . 1 ; but it was, probably , at

wood' s highest piano pitch . But the highest least A 440 during performance. In the winter

English concert pitch which I have recorded is that season of October, 1879, Mr. Hipkins measured

at theWagner festival in the Albert- hall, measured the pitch at A 45. 5 during performance, and , in

by Mr. Hipkins as A 455. 1 . Pianofortes have even January, 1880, he measured the theatre fork itself

gonehigher ; thus, the Erard 's fork that Imeasured at A 444. 9 .

is A 455 : 3 ; one used by Chappell's tuners, A 455. 9 ; Modern organs, since mean pitch was thrown
and, though Steinway in England uses Broad - overboard , have been nowhere. Most organ

wood 's and Erard's pitch , in New York he has run builders, during the transition , put the old flat

up to A 457.2 , organs into Sir George Smart' s pitch , A 433. 2 ; 8o
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that organs which have not had their pitch ad - tion of pitch at Covent- garden - as if the price of

justed for thirty to fifty years seem to have French wbole orcbestras of instruments bore an appreci
pitch , as St. Mary ' s, Shrewsbury, A 433.6 , Fulham able ratio to the loss caused by the premature ruin

Parish Church , A 430•4 , and, perhaps, Green 's of one great singer's voice !
restored organ at Trinity College, Dublin , A 436 . 8 . Art. 28. The Compromise Pitch . - The gradual

Most modern organ -builderswill build to any pitch . increase of pitch in France - though its highest ,
The favourite is about B . Schmidt's low pitch A 452 at Lille , was less than our highest, A 455 : 1

A 441. 7 , but many build to French pitch for to A 455 . 9 , or Steinway's American A 457.2
churches, and “ band pitch ,” or about A 450 , for alarmed French musicians, and on 17th July ,

public halls and performances, and sometimes even 1858, a Commission was appointed by the then

for churches, as Bryceson 's organ at St. Michael' s, Government, “ to investigate the means of estab
Cornhill. Of course, when the church gets warmed lishing , in France, a uniform musical pitch , "

up , the pitch rises still more, and the singers are all-ging the increase of pitch to be a great draw

distressed , as the organist ofthe last-named church back to musical art, from which composers, per
complains. In fact, when we put organs into this formers, and instrument-makers alike sufferrd , and

pitch , we have, unconsciously, reverted to one of the difference of pitch to be a constant source of

the high church pitches, as A 457.6 , the great embarrassment to concerted music and commercial
Franciscan organ at Vinna, and A 454 . 2 , the old transactions. The Commission consisted of four

Brixton fork . But the music wbich we wish to officials, two physicists, one orchestral composer,

perform is not adapted for that high pitch . Except and five operatic composers (one of whom , M .
in the last few years , it waswritten for the mean | Halévy , drew up the report ), but no singer, or

pitch ; so that, properly , all music composed before musical performer or musical inetrument -maker of

1820 should ,on such organs, be transposed a semitone any kind . A translation of the Report, dated 1st
down , which would be unnecessarily inconvenient February , 1859 (to which I am much indebted , as

to the organist.
| the original cannot be purchased ), is given in the

It is, therefore, impossible to say that there is Journal of the Society of Arts for 3rd June, 1859.
any organ pitch or any orchestral pitch in England The Commission did not seem to be aware of the
at the presentmoment, Many old organs are at former general acceptance of mean pitch . They
mean pitch ; several of them were raised about 30 all agreed that the pitch must be lowered ; one
to 40 years ago to French pirch , as it has been wanted to reduce by one- eighth of a Tone, several
subsequently termed . Some recent organs have inclined to a semitone, which would have brought
been originally so tuned . A few of Bernhardt aboutmean pitch , but themajority were in favour
Schmidt's B flat foot organs remain , and many new of a compromise, and advocated the reduction of
organs are tuned to this favourite pitch of a quarter of a Tone. The actual pitch desired
modern organ builders, but not a few organs, was A 435 , and Messrs. Despretz and Lissajous,
especially those used for concert purposes — as at the the physicist members of the Commission , were
Crystal Palace , St. James's and Albert -halls , I entrusted with making it . It seems that th - y
Alexandra Palace and Royal Academy of Music - really produced A 435 . 4 , which must be considered

are at the highest pitch , A 450 .6 to A 455 . 1. Exeter- a very great success. Then , on 16th February,
hall is a little flatter, A 447. 3 . The Philharmonic 1859, a decree was issued for its use after 1st July ,
concerts remain at the extremely high pitch . In 1859, in Paris, and after 1st December, 1859, in the
smaller concerts,much depends on the piano used . departments, for all places receiving Government
Broadwood . Erard , Steinway , all use the sharp aid , and the same decrer provided for preserving
pitch for concerts, but Broadwood has a second the original fork and issuing stamped copi: . This
medium A 446•2, for private instrumental perform - last arrangenient has been dropped . How in
ance, and keeps French pitch for pianos to accom - efficient it was to secure perfectly accurate copies
pany private singers. Brinsm - ad uses the sanie will be seen in Table I., under A 435 .4 . Whether
three pitches. Other piano makers and tuners also the use of this pitch is still imperative I do not
use French pitch , as well as the bigh pitch , and know , but there is , at least, one standard of music
others a 80 -called Society of Arts Pitch , which pitch , preserved in the original fork at the Con
should have been A 444, but rises to A 445- 7 , servatoire, in a form wbich bids fair to endure. This
448. 4 , 449.4 , 450 : 3 ; that is, gradually becomes the is one excellent result. Of course, there was a
High Pitch . The military hands have quite gone revolution in the construction of French musical
over to high pitch , A 451: 9 , 452. 9 . The on y instruments, and, at present, French pitch is the
standard that I know of which preserves mennea -iest one to find instruments for, except in
pitch is that of the Tonic Sol- fa Colle ge, formerly London .
A 427. 5 , but since reduced to A 422. 5 or there ! In Germany this compromise pitch met with
abouts, which is the true mean . All the Tonic great favour, and it was adopted at court theatres
Sol - fa teachers, however, do not employ this and some others, but by no means universally .
standard , and some use a much sharper pitch . The only place in Europe which had two distinct

Such is the very undignified and unscientific sets of instruments - independently of the new

position occupied by our own country with re - French - was. p rhaps, Dresden . The lower was in
gard to nusierl pitch - a position into which we mean pitch A 418. 1 to A 424 , and the higher, in

have drifted withoutdur corisideration ,andwhich is tentionally in Stuttgart pitch A 440, but really

the occasion of much practical inconvenience . It rather lower, A438 . 9, and this the direction of the

is entirely an orchestral or instrumental pitch , due theatre thought too near to the French to
to themakers, especially , of wind instruments, and warrant the expense (about £900 ) of a new

maintains its ground on account of the expense of set of orchestral instruments. In 1861 and 1862,
changing the instruments - £1000 is mentioned the direction had three operas – Mozart's “ Magic

in the probable cost of the contemplated reduc - Flute " and “ Idomeneus, ” and Marschner' s
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“ Templar and Jewess " - performed in mean piteh . and Franz Schubert and J . Lauterbuch , concert

In consequence of the success of these perform - masters, of Dresden . Kapellmeister Taubert, of

ances, and partly owing to the exertions of Herr Berlin , was not present at the conference, but ex

Näke (who, as a teacher of siliging, was very pres ed his arth sion to tbe resolution , as did

anxious to restore inean pitch , the full historical Kapellmeister Ernst Lalipert, of Gotha

value of which he duly appreciated ), a confereuce The above account is taken from the official

was appointed , and invitations were sent out ou lithographed report furnished to musicians present,

5th August, 1862, to the principal German and a copy of which I obtained froin tbe direction of

other thoatres, to witness performances in both the Dresden Theatre, through the kindness of the

pitches, and discuss the result. This conference librarian , Herr Moritz Fürstenau , and I wish to

met in September, 1862, and witnessed the per draw attention to the great importance of the

formance of Gluck 's “ Iphigenia in Aulis " ad opinion of practicalmusicians who had had such a

Mozart's “ Idomeneus,' both in mpan pitch , remurkable opportunity of forming a judgment.

and of Rossini's “ William Tell ” and Weber's To this list I should like to add the name of Mr.

“ Euryanthe " in the usual pitch of the Dresden Turle, the venerable orgavist of Westminster

Theatre , and a series of private morning per - Abbey, whose organ , built by Schreider and

formances in the rehearsal-room of the theatre, Jordans, originally , perbaps, an A foot organ

cousisting of Weber's overture to “ Oberon ," | ( see A 474 .1 ), had been reduced to mean pitch

Mozart's “ O cara imagine, ” from the “ Mugic long before Mr. Turle 's time, but at the

Flute ; ” the Scena of Bois Guilbert, in Marscbner's corouation of George IV ., 19th July , 1821, was

“ l'emplar and Jewess ; " the trio of the three “ slightly raised by Greatorex ,” Mr. Turle 's pre

larlies, “ Oh, stelle ! soccorso ; ” and “ Vinto è già decessor ; that is, was put into Sir George Smart's

il mostro," froin Mozart's “ Magic Flute ; " and pitch , which was, as we have seen , identical with

“ Durch die Wälder ," from Weber's “ Der the French pitch of to -day. At this pitch the

Freischütz ; " all in both pitches, in immediate organ remained till 1818, when it was renovated

succession ; and “ Che pur aspero," from Mozart's and retuned to his own pitch , A 441.7 , by Hill.

“ Seraglio, " and the Polacca “ Son Vergin | After this long experience of French pitch , and

Vezzosa ,” from Bellini's “ Puritani,” both in the high (not highest) pitch , Mr. Turle adds, “ The

Dresden Theatre pitch only. On 1st October, 1862, French pitch is, in my humble opinion , a most

several of the gentleman invited inet in the theatre, sensible one."

and , after a conference , the following resolution . It is quite hopeless to suppose that the mean

was adopted , with only one dissentient (Herr pitch will be again adopted , as, although suitable

Näke). to classical music, it is not suitable to modern

" That a lowering of pitch to the new Paris standard music. It is impossible to transpose a semitone

appears equally desirable and satisfactory for singers lower in an orchestra , for the violins and wind

and for orchestra . That quality of tone would gain , instruments would be quickly out of their depth ,
the brilliancy of the band would not be lost , and the and our stringed instrument players are not likely

power of the singers would not be so severely taxed or to slacken their strings a semitone, as the organist

strained. That, on the other hand , it was probable that, of Seville Cathedral assuresme that they do there ,
especially in recent operas and in instrumental music, when playing with the organ . Hence it seems

a further reduction down to Mozart 's pitch , as it was
called ( A 421.6 that is ,mean pitch ], would injure the

necessary to choose a pitch which , like the French ,

brilliancy and effect of the music under the present stands exactly halfway between the two ; so that

entirely altered conditions, and, consequently, such a while it exactly suits neither, it will do the least

reduction inust be rejected as unpractical.ical That uniThat nic violence to either. It is a compromise,and, on the

formity , especially in the orchestral pitch which is to whole, it is always unfortunate to have to resort to

govern the future, must be looked upon as the principal compromises. But a compromise is often all that is

object and chief gain , and consequently, under present possible. In the present case, musical compositions
circumstances, it was desirable thatthe Paris orchestral written for meau pitch and high pitch must both

pitch (the compromise pitch , or diapason normal, rewain to be used . Instruments for playing in the

A 435:4 ] should be generally adopted in Germany ; a compromise pitch exist . It was, also , a pitch which
course which would be certainly welcome to singers, was for many years prevalent in England, and

and be gratefully accepted ."
there must be plenty of instruments, of 30 or 40

Herr Näke contended that uniformity was not years old suitable to it. It was a pitch used by

the principal point, but suitability and beauty. one of our favourite conductors, Sir George Smart,

The principal object to be considered was the and hismany opinions in its favour. Not that it

singer, and the preservation of his voice. That is, has remained in Germany, where it seemed tv mert

his standard was vocal, not orchestral ; which is with so favourable a reception . None of the

the reverse of that propounded in the resolution . Governm - nts of that country really enforced it .

The report of this meeting was drawn up by Dr. When the Society of Arts endeavoured to collect

Julius Pabst, and was signed by Von Koenneritz, information through the Foreign - office, in 1869,

general director of the Dresden Tbeatre ; Franz they found it in Munich officially, in Stuttgart

Abt, composer, and Kapellmeister of Hanover ; unofficiully, and (although the older bigh pitch was

Bernhardt Scholz , Kapellm - ister of Hanover ; much used ) in the Court Theatres and lmperial

Gerold , director of military music, Hanover ; Carl Band, but not in other places, in Vienna (aud, in

Reiss , Kapellmeister of Cassel ; Edward Thiele, 1878, I found A 446 . 8 even at Vienna , not far from

Kapellmeister of Dessau ; Professor Loewe ; Kurl the old sharp pitch A 456 . 1 ) ; in the Duchy of

Narke, singing master, of Dresden ; Friedrich Baden (where even the regimentul bands used it) ;
Kaufmann , acoustician , of Dresden ; Lendul, in in a few theatres at Berlin (where most bands used

strument-maker, of Dresden ; C . Krebs, Kapell - a higher pitch ), and in the Concert Society of

meister of Dresden (Rietz being too ill to attend ); Cologne. In other places, and even in the towns
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and countries above mentioned , except in the Art. 29. Conclusion . I have thus endeavoured
places specified , the French A 435. 4 was not in to sketch the History of Musical Pitch from 1361

general use. Beyond France and Germany it seems to 1880 . I distinguish , first, the Early Church

to have found no favour till it was the other day Pitch , which was,at the same time, excessively low

( 18th March , 1879) adopted officially in Madrid , and excessively high , for the same reason , the

and has been chosen for the coming opera season exigences of ecclesiastical music, as interpreted by

in Covent- garden . the human voice and the foot-rule of the country .

Immediately after the French Commission had Secondly, the Early Chamber Pitch , where the

reported , the Society of Arts appointed an influen - exigences of secular music made themselves felt ,

tial commitee of 50 members, on 3rd June, 1859, and the pitch was taken at intervals of the scale

which published a report drawn up by Mr.Hullah . above and below church pitch , to allow of the in

The committee do not seem to have closely in - struments and organ playing together. Thirdly ,

vestigated the History of Musical Pitch , and its the Influence of Chamber upon Church Pitch

leanings toward C 512 and C 528 — which it finally made itself felt by the construction of organs in

recommended - seem to have arisen rather from chamber pitch . Fourthly, the construction of

arithmetical than from musical feeling. Indeed , organs in chamber pitch led to the proposal and

in the subsequent debate, Sir John Herschel very general adoption of Mean Pitch for both

especially took the arithmetical view of C 512. It church and chamber. To Herr Näke is due the

is enough to say that there were then no means of merit of pointing out the great importance of this

tuning C 512 and C 528 exactly , and that even pitch , as having been used by the classical writers

now it is difficult , if not impossible, to meet with of music ; and to his labours and collections

forks giving these precise pitches. But, if perfect ( through the kindness of his widow ) I am undər

exactness be not attained , the whole arithmetical great obligations. But he had not gone back to

charm is broken . Curiously enough , C 512 was a period earlier than 1714 , and hence had been

approximately attained by Renatus Harris by unable to see how Mean Pitch arose ; so that I

putting the one- foot pipe with a narrow scale consider the establishment of this pitch , and its

(one -twelfth ) on B natural, and using meantone relation to earlier usage, one of the chief results

temperament; and C 528 was very closely reached of my own investigations. Fifthly , the pre

by Bernhardt Schmidt by placing the same one- dominance of instruments over voices, brought

foot pipe with a wide scale (one-tenth ) on B flat, about the gradual abandonment of mean pitch ,

and also employing the meantone temperament, and the introduction of Orchestral Pitch , which ,

Harris and Schmidt, and , quite recently , Willis , since 1816 , has led to all the modern con

reached these results much more closely than Mr. fusion of pitch ; due, not to any preconcerted

Hullah (whose C 512 fork turned out to be carrangement, but often to accidental circum

524 . 8 ) , or than Mr. Griesbach for the Society of stances, such as the presentation of new in

Arts (whose C 528 fork is C 534:46 ). Such forks struments to a regiment, the acquisition of a new

can be produced now with much greaterexactness, flute , the cutting down of a horn , the persistence

butabsolute exactness is Utopian . Every alteration of oboes and bassoonz in playing sharp , and the

of temperature by 10° F . would destroy it sensibly , expense of acquiring flatter instruments, but in

even if attained at one mean temperature. Then , all cases to the elevation of instruments above

again , the arithmetical value of C 528 , owing to its voices, that is, to orchestral motives. These altera

representation of the natural intervals of the scale tions I trace in England to the present day, and

by whole numbers , depends solely upon using abroad till 1859, when we arrived , sixthly , at

Ptolemaic, or Just Intonation , for the major scale the Compromise Pitch of the French Commission ,

of C and no other . Mr. Hullah , who advances which proposed , and in France actually carried out,

this argument in his Report of the Committee to a pitch which lay halfway between the Classical

the Society of Arts, is one of the stoutest defenders Mean Pitch and th : modern high pitch ; and I

of equal temperament, to which it has no sort of trace, in some degree, the consequences of this in

application . Indeed , by neglecting temperament troduction , and endeavour to show , by the results

in the whole of this report, some curious errors of the Dresden Conference, that it is the only

have been unintentionally committed . Thus, the available pitch in which both modern and classical

Committee, intending to adopt the German A 440, music can be executed .

made it identical with C 528 ; whereas, on equal But this history consists merely of my own

temperament, A 440 requires EC 523:25 ; so that, if inferences on the large series of facts which Ihave

their A was right, their C was much too sharp ; partly collected from others , and partly for the

whereas C 528 required EA 44. This involuntary first time myself discovered and published .

sharpening wasenhanced byMr. Griesbach 's errors Having shown the bases on which all these

of A 445. 7 and C 534:46 ; so that the Society of pitches have been calculated , I do not think

Arts pitch , which was supposed to be but little that subsequent investigation will discover any

sharper than the French , actually became one of practical error - say, any error amounting to

our very sharp pitches . There is, however, no room one vibration in two seconds — in the measure

for two compromises. The Dresden Theatre, having ments themselves. The only doubt attaches to the

about A 440, did not require A 435 . It would have scale , force of wind, voicing, temperature, and

been impossible to keep a set of instruments in the crowding of certain organ- pipes, as already pointed

intended Society of Arts pitch distinct from out. These facts, then , must, I believe, form

French instruments. Perhaps, for this reason , the the basis of all subsequent examinations on the

attempt has never been made. The Society of subject. I wish they were more complete, but the

Arts pitch has been absorbed into our high pitch , difficulty of getting information is , sometimes,

and the only recognised compromise is the exceedingly great, and the time spent over obtain

French Diapason Núrmal. | ing a single pitch has often been so long that I
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should despair of living for years enough to render as they were played , mere transpositions. But

my investigations really complete. A personal you must recollect that they would have been all

exanıination of all existing old organs throughout written by the same notes, and played with the

Europe, with visits to all great organ -builders for same finger -keys on the organs of these different

isolated pipes , to makers of musical instruments, times. They are not an air transposed . They are

to physical cabinets , and amateurs who have the different sounds attributed at different times to

inherited forks, would be necessary to complete the same symbols, just as the different nations of

the history. I could only accomplish a small Europe now utter different sounds to represent the
portion of this work, but the collections I have same Arabic numerals.

made, and present in the following tables, will In thetwo following Tables, you will find many

enable any successors to insert their own observa pitches which differ by only one or two tenths of a
tions by the aid of the forkswhich I have made vibration , and othersby only one or two vibrations

purchasable , and , aftermy death , ofmyown forks, in a second. Such pitches are practically identical.

which I shall take care to makeavailable for their It is scarcely possible to keep apart pitches which
use at some public institution , warned by the great differ even by a comma, or V 1 in V 80 . Buttwice

loss the world has sustained by the disappearance that amount is very peroeptible indeed . And, when

of Scheibler's own fifty -two fork tonometer. examining a long series, if two pitches which

Thetwofollowing Tables, containingthe record of differed so slightly were confounded , considerable

these facts and their authentication , really consti - mistakes of grouping might have been committed .

tute my paper, and I hope they will be accepted as a I have, therefore, given every pitch as accurately

sufficient reply to the objection which was very as I found it described , or could determine it

reasonably urged against the extremely insufficient myself, up to V 0 : 1 and S 0:01, both of which

account of early musical pitch in my former essay. limits are beyond the power of the human ear to
It is rather important that a modern should be appreciate when two notes are struck in melodic

able to realise some of the principal effects of these succession , although they can be readily rendered

great changes of pitch . As regards the very perceptible mechanically . And I have throughout

gradual transition from the lowest mean to the purposely relied only on mechanical evaluation , to

highest orchestral pitch , which is nearly a Tone, the exclusion of mere estimation of ear, which I

working by very small degrees, the only feasible could not have trusted at all in my own case , and

plan seems to be to use the human voice, pitched which I have not unfrequently , but quite un

to different standards by properly prepared tuning - expectedly , found decidedly defective, even in

forks, as those which I used for determining the persons of undeniable fineness of perception ; more

compass of the voice. But the general effect of especially in the estimation of the extent ofmusical

the main difference between old and new pitch may intervals and the recollection of musical pitch .

be well illustrated by a piano tuned to Broadwood 's And I trust that the great length ofmy Tables will

medium pitch and in equal tenıperament, which be excused on the ground of the musical import

is indispensable for accurate transposition , such as ance of the facts which I have been enabled for the

I have here . This is almost precisely an equal first time to bring together and appreciate.

semitone sharper than Handel's pitch . Mr. Hip - |

kins will now kindly play a very well-known air TABLE I.

by Handel, “ See the Conquering Hero comes,” HISTORICALMUSICAL PITCHES IN NUMERICAL ORDER, PRO
originally written in G , in the pitch at which Handel CEEDING FROM LOWEST TO HIGHEST.

heard it ; that is, by transposing it to G flat on this ARRANGEMENT.
Tuning A . - The pitches are arranged according to the value of

2A ; where possible , this 2 A has been measured direct ; where some
other note only could be measured , the 2 A has been calculated ac
cording to the ( M ) meantone, ( E ) equal, or ( J ) just intonations. All
three are always calculated , but that one is placed first which is
considered to have been most probably in use at the time, and the

lowest church pitch . Ascending by a fourth - thatrest are added in square brackets. The corresponding 1C , when
not measured direct, is also given in all three intonations. In

every case , the note measured direct is annexed, with its name

alone, as A , C , F , & c ., without any qualification but the mark

of its Octave . MA , MC ; EA , EC ; JA , JC ; therefore , without the
mark of the Octave, are always calculated tones .

while, by going another Tone higher, or playing .
Pitch - After the letters giving the names of the notes follow

the numbers of double vibrations in a second , to the nearest tenth ,
in B , we reach Mersenne's ton de chambre and or one place of decimals (the number of tenths, therefore, follow

the inverted period , and the number of double vibrations precedes
it). For continentalmeasures, all these numbersmust be doubled

been the pitch for which Orlando Gibbons wroteiitor:to give single vibrations ; thus , A 435 is called In 870 v . s . in Paris .
When several pitches are identical, they are placed in order of
date , and marked ( 1 ), ( 2 ) , & c . It must be particularly observed

that all pitches, especially of organs, have been reduced, as far as

lay in my power , to 59° F . = 15° C . = 12 R . Unfortunately ,

other observers seldom indicate the temperature , but pitches of

Cambridge, when Dr. Robert Smith was master. m
organs are generally supposed to be taken at spring and autumn
mean temperatures .

Then , ascending a Tone, or playing in G , we have Intervals between Pitches. - After the pitches follow S (meaning
very nearly the effect of the same organ as equal semitones ) and a number, showing by how many cqual
Bernhard Schmidt built it, in his low pitch , before semitones (preceding the inverted period ) and hundredths of a

semitone (following the inverted period ) the A at the commence
ment is sharper than the zero or lowest A 370 . Thus, A 444 . 7 ,

of the present piano . One semitone higher , or $ 3:18, shows that the pitch for83 18 , shows that the pitch for which A makes 444 double vibra

tions and seven -tenths of a double vibration in a second is three
equal semitones and 18 -hundredthsof an equal semitone sharper

than the zero pitch A 370 . By subtracting the S of one pitch from

form of the Durham organ. Now , you have
that of another , we find how much sharper one pitch is than the
other . Thus, A 435 ' 4, S2 82, is (83- 18 less S 282, or 80:36 , that

listened to these seven varieties, feeling them to be, 1 is), 36 -hundredths of an equal semitone, flatter than A 4447, $ 3 18 .

7

sa
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The rule for finding 8 from the number of vibrations is given in the French Commission , butmany of them are given solely on the
footnote 4 to Art. 5 , p . 295 . As the tenth of a vibration is authority of de la Fage.
often less than the hundredth of a semitone, several pitches will McLeod (Herbert) , Professor of Physics at Cooper ' s-hill College,
often have the same S . joint inventor ( with Lieut. Clarke ) of the optical process for

OBSERVERS. measuring tuning - forks, as described in Art. 15 , p 298 I am .

The name in a parenthesis immediately following S is that of greatly indebted to him for his verification of Scheibler ' s tono

the observer who measured the pitch of the note in question . meter by re-measuring sundry forks forme.
When only one pitch is due to a given observer, he is sufficiently Marpurg ( F . W .), German musician , b . 1718, d . 1795 , determined
described in the note on that pitch . some pitches by the weighted monochord , one of which I have

Cagnard de la Tour (Charles ), baron , French Physicist , b . 31st found in his works, and the other I have to give on the authority

March , 1777 , d . 5th July , 1859, inventor of the Siren , employed his of the French Commission.

instrument to measure several pitches, here given on the authority Vacke (Carl) , Professor of Singing at Dresden , author of a
of others, who are always named. The siren was first described pamphlet, “ Ueber Orchesterstimmung ," privately printed for
by him in the “ Annales de Chimie, " vol. xü ., 1819 , pp 167 - 171, the Dresden Conference in 1862, and presented to me byhis widow ,

and was much improved by M . Aristide Cavaillé -Coll. who also kindly sent me several of the valuable forks which he

Cavaillé - Coll (Aristide ) , born at Montpelier, Department of had collected ; so that I was able to verify his measurements,
Hérault, 4th Feb ., 1811, established at Paris 1833. where he still which I found extremely accurate . I am greatly indebted to

resides, and has been long celebrated for the extreme perfection Herr Näke' s work .
of his organ work . He determines pitch by means of copies of Sauveur ( Joseph ) , b . 1653, d . 1716 , an eminent French acousti
Scheibler' s forks. I have been greatly indebted to him for assist- cian , who has left us some doubtful pitches, discussed under
ance in every way. His little work , " De la Détermination du Ton | 1406 .6 .
Normal, " 1859, and his “ Etudes Exp rimentales sur les Tuyaux
d 'Orgues,” Comptes Rendus, 1860, P 176 , have been very useful

Scheibler ( Johann Heinrich ), born 11th Nov . , 1777 , died 20th

to me.
Nov., 1837 , to whom we owe the conception and execution of the
l'uning - fork Tonometer described in Art 18 , p . 299, left a record

de la Fage (Adrien ) , a musical writer and critic , author of “ De in his Tonmesser.” 1834, of several valuable pitches measured

l'Unité Tonique ," 1859 , intended to influence the decision of the by himself , all of which have been used , and are , probably , per.

French Commission but published too late, with additional notes, | fectly accurate .

and an excellent table of pitches, which has been of great service
to me.

Schmahl ( H . ) , organist of St. JacobiKirche, Hamburg , who has

copies of Scheibler ' s forks for tuning in equal temperament to
Delezenne, died at Lille , August 20th , 1866 , meteorologist and A 410 and A 415 , together with his Ä 420 and A 430 for deter

acoustician , author of numerous papers on the acoustics of music mining pitch . By the help of these and other forks, he determined
in the “ Mémoires de la Société des Sciences à Lille ," 1826 to 1857. | numerous pitches for me. To Ilert Schwahl I am also indebted
of which the most important in relation to pitch is his memoir for many references to older German writers on music, especially
“ Sur le Ton des Orchestres et des Orgues," second séries, 1854 , Praetorius, with which he is well acquainted . His assistance has
p . 1 , to which I have been greatly indebted . M . Delezenne worked been very valuable to me.
with a peculiar bowed monochord tuned to Marloye' s V 128 , and
obtained pitches of organs by tuning forkswith sliders ,measuring

Smith (Robert) , D . D ., mathematician , born 1689, elected master

the forks afterwards by this monochord (see Art. 13, p . 299) . I
of Trinity College, Cambridge, 1742, died 1768, author of a work on

have great confidence in his results .
“ Harmonics," 1749 (second edition , 1759 ; and postscript, 1762 ),
discovered the law of beats of disturbed consonances, and used a

De Prony (G . C . F . M . Riche ), baron , French engineer and weighted monochord to measure the pitch of his organ . ( See
mathematician , b . 1755 , d . 1839 , proposer of the systein of A 441. 7 and A 395 2 . )
reckoning intervals by equal semitones and fractions (which is
identical with my S , but I have not been able to see his work on

Wieprecht, - , cited by the French Commission , must, I suppose,

acoustic logarithms). He gives two pitches in his “ Mécanique
be the director of inilitary music in Prussia of that name, who, as

Analytique,” Part II., 1815 , p . 495, obtained by means of Euler's
the Commission states, sent them a inasterly letter on the subject .

formula . I have been unable to find any memoirs by him .

Drouet, – Kapellmeister to the Grand Duke of Saxe Coburg
Vorfel, - , mentioned by M . Cavaillé - Coll ashaving constructed

Gotha, cited by the French Commission , is stated to have sent
a tuning - fork tonometer on the model of Scheibler' s , without any

them three tuning - forks, but the measurements were probably
other assistance but Scheibler ' s pamphlet , and quite as accurate

taken in Paris . I have not seen any memoirs by him . His
as Scheibler' s . It took him two years to construct it.

pitches are cited from the French Commission . DATE.

Ellis , the author of this paper . Where my name is affixed , it
This gives the date of the fork , or of the instrument measured ,

means that I am responsible for the measurement, unless other
as nearly as can be ascertained , when it is probable that the pitch

wise stated .
has not been changed . Organs have been frequently altered in
pitch . Old forks can often only be conjecturally assigned to their

Euler Leonhardt), the celebrated Swiss mathematician and date . The date of altered organs is either that of their last change,

physicist , b . 1707 , d . 1783, gives two pitches, incidentally discussed or of the time of measurement. The letters (1 , c , p after a date

below , A 418 and A 392 2 ; but I attach no great value to them . mean - unte, before ; circa , about ; post, after. Thus, 1800a means

Fischer (Ernst Gottfried ) , physicist, measured four pitches with before 1800 , how much before unknown ; 1800c means about 1800,

great cure by a weighted monochord . Berlin ; Abhandl. 1822- 23 , 1 before orafter ; 1800 » meansafter 1800, how much after unknown.

pp . 187 -216 . But a sometimes means before and up to , and p sometimesmeans

French Commission . This is the Commission of 1838 -9 , which from and after .

settled the Diapason Normal. The anonymous measurements PLACE

given at the end of their report are probably due to MM. Despretz
The town, and, if possible , the peculiar institution (opera, con

and Lissajous, and were possibly made with the siren , assisted by servatoire, & c. ), where the pitch wasused or instrumentmeasured ,

M . Cavaillé-Coll' s bellows of precision I was unable to 'find any are next given .
of these forks in Paris (except those sent by Messrs. Broadwood ), PARTICULARS .

so that they had been , probably, all returned , and it was impossible Then followsasgood an account as can be succinctly given of the
to verify the pitch . But, in the case of the three forks of Broad - means of determining or inferring the pitch employed , so that the

wood , somemistakes were certainly committed . reader may judge of its trustworthiness .

llill ( Thomas ), of the firm of Messrs . Hill and Sons, the
eminent London organ -builders. Mr. T . Hill has been of great HISTORICAL PITCHES.
assistance to me in many ways , by allowing me to measure on his
bellows old organ -pipes which he had preserved from organs he 1. Churck Pilch, Lowest.
had altered , by informing me of the sharpness or fatness of A 370 , MC442.6 [JC 443- 9,EC 440 :0 ), 80:00 . (Ellis. ) Ideal pitch ,
several organs he has restored of which no pipes existed , and by lower than any found in practice ; used , therefore, as a zero point
kindly making and presenting to me ten pipes of which the from which to measure the intervals of all other pitches in
measurements had been furnished by old writers. Great part of hundredths of an equal semitone Considered as equally tempered ,
my success has been due to his valuable assistance . it gives EC 440 ,which shows that it is almost precisely an equally

Hipkins ( A . J . , of Messrs. J . Broadwood and Sons, a musician , terupered minor third below A 440' 2 in that temperament ; that 18 ,

and a writer on musical instruments , who introduced equal tem | below Scheibler's pitch adopted by the Stuttgart Conference.
perament into Broadwood ' s in 1844 - 6 , and who has constantly MA 373: 1 EA 375 .4 , JA 3721. C 446 : 4 , 8 0 .15 . (Delezenne. )

been engaged in noting, and recording on forks, important Mean of 11 attempts to measure the pitch of an open wooden pipe

varieties of English pitch . To him I owe the loan of many im - 1' 3 metres long ; height of mouth , 16 mm . ; section , 86 mm . by
portant forks belonging to himself and others, which I have 72mm . ; constructed by Delezenne to determine the pitch of

mensured inyself , and also several pitches which he took by beats I pipe of 4 pieds de roi. The mean of 11 measures gave V 111 594

with other forks that I had measured . In every possible way l as the pitch of the pipe, which , taken 28 4 C , gives 1 C 1463!

throughoutmy work , Mr. Hipkins has lent his valuable assistance Delezenne does not say what was the temperature , or on which

to me with the utmost kindness and readiness . side themouth wasplaced . Conipare A 373 7 , 374. 2 , 376 -6 .

Lissajous (Jules Antoine), born 1822, the eminent French MA 373 .7 JA 372.5 , EA 375:9 ], C 447, S0:17 ; pressure, 3. in .
physicist, inventor of the optical method of examining musical (Ellis.) 1648 , Paris. Mersenne * Harmonicorum ,” lib . I., prop .
intervals, a member of the French Commission, and especially | xxi. ) gives, as the dimension
commisrioned , with M . Despretz , to superintend the construction which he had at hand, " 117 Fr. inches = 318 : 07 mm .) in length ,

of the Thiapason Normal. The pitches attributed to him are , ifttributed to him are , if | and 1} Fr, in . ( = 40 61 mm .) in diaineter , and stopped . If mer

possible , cited from his originalmemoirs, or from the Report of senne, as is probable, took only the outside measures, we must
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allow 1 mm . for the thickness of the cap , and 2 mm . for the double bably the latter. Delezenne says ( " Lille Mem . , " 1851, p . 12 that
thickness of the tube. This would make the real dimensions at Gonèse , near Paris , the longest saow -pipe was 2 :00 mètres or
317 07 mm , in length and 38 61mm , for the diameter. I had an eight French feet long , which would make it of this pitch . It will
open pipe constructed , 318 mm . long, and 38mm . in diam ., which be observed that this picch is almost exactly a waole tone below
would , of course , give the octave above a stopped pipe of the same dandel' s A 422 5 . Sir F . 0 ., in the letter already quotel, says,
dimensions, and it spoke V 446 26 , 447. 1 , 448 1 under pressures of " I have seen a fork of the period ( 0 . Gibbong's , said to have
21, 3 , and 4 inches respectively . Multiplying these numbers by belonged to Adrian Batten organist of St. Paul' s in 1621, and a
1144 ( = 3 X 318 + 5 x 38 ) and dividing by 1157 26 ( = 3 X composer ), which was more than a whole tone below Handel's
316 -07 + 5 x 40 .61) , or 1144 . 26 ( = 3 X 317 .07 + 5 X 38 '61 , we fork . It was in the possession of a music -seller of Newcastle in
can find what the pipes of the other dimensions would speak . 1839 or 1810 ." This is the only indication I have of so low a pitch
(See rule , Art. 8 , p . 294 , note 5 . ) We get, then , for the outside in England .
measures, V 441 : 1 , 442 , 443 ; and , for the inside measures , V 446 2 ,462, MA 377 . 0 JA the same, EA 3301, MC 451 0 [ JC 452: 5 ,EC 4519),
447 , 448 at the three pressures respectively . Considering that 2 F 301 6 , S 0 :33, pressure 3 inches. ( Ellis . ) 1511 , Gerinany,
Mersenne,who was very inaccurate , measured outside, so that the Heidelberg . Arnold Schlick ( p . 301, n . 8 ) recommends that tae
reduced inside measures are more correct, and that the pressure lowest note of a small organ should be 8 F , and that the pipe
was more probably 31 inches, I assume V 447 as most likely to be should be 16 times the length of a given stroke, wnich his editor
the pitch of the pipe. This so nearly agrees with Bédos ' s A 376 6 measured as 41 Rhenish inches . This makes the length of F
giving C 450- 5 , that Mersenne' s stopped pipe, must have been pipe to be 6 Rhenish feet = 2040 mm . He says nothing about
intended to be in unison with an open organ -pipe of two French the diameter, and I have supposed it may be one -sixteenth , one
feet. But what note did it represent ! It mightbe 4 F , 4G , 4B. thirteenth , or one -twelfth the length . Then a pipe of a quarter
or 2 C , as the two-foot pipe was used in all these senses in France the length and diameter would be 510 mm . long, and 32, 39 23, or
Here I have assumed i C 447, that is, the four -foot pipe , as 42.5 mm . in diameter respectively . I had a pipe constructed ,
V 11175, which agrees very closely with my measures of Bédos 510 mm . long and 42. 2 mm . in diameter, which spoke V 2918,
( see A 376 -6 ) and with Delezenne' s measurements (see MA 373: 1 ) . 292 8 . and 293 8 under pressures 21, 31, and 4 inches respectively .
In the other cases (see A 402 9 ,503 7 , 563 1) , I assume Bédos'smea Now three times the length , added to five tiines the diameter of
sure as being probably more accurate. To show Mersenne's inac this pipe, and of the three other conjectural pipes, are 1741, 1690 ,
curucy , I may mention that, in the very place where he gives the 1726 - 2 , and 1742 5 respectively. Hence , by rule , p . 296 , dividing
dimensions of this pipe, he says that it is of the same pitch as a the V at the different pressures by the three last numbers respec
brass wire French line ( 45mm . ) in diam ., 9 Fr . inches tively, and multiplying by the first, we obtain the following V for
( - 243 62 mm .) in length , weighing very nearly (prorime) 8 the three kinds of pipe : at 23 inches , 300 ' 6 , 294 . 3 , and 291'6 ; at
French grains,and stretched by a weight of 6 Fr. pounds, each con 31 inches, 301.6 , 295 - 3 ,and 2926 ; and 4 inches, 302. 7 , 296 - 3, and 293:6
taining 9 , 216 Fr grains. Then , by the rule Art. 13 , p . 298 , we find respectively . These, taken as F , give respectively for A considered
V 2772 in place of V 223'5 . Again , from this string, Mersenne's as a justmajor Third higher, for the three kindsof pipe : at 2 inches ,
own calculations should give V 200 ; but he immediately writes A 375 8 , 367 9 , and 364.5 ; at 3 inches, A 377 0 , 369 - 1 , and 365 8 ; and
150 in place of it , and continues to use the latter number. Again ,Agun, at 4 inches, A 378 3 , 370 : 4 , and 367. 0 . These numbers show about
in his “ Harmonie Universelle " (livre iii ., “ Des Mouvements et the limits of uncertainty . But as I consider it probable , from an
du Son des Chordes , " p . 169 ' , he gives V 84 to the 4 Fr . feet pipe ; examination of Bédos 's proportions, that this 8 F had a diameter
but, in another place (ibid ., livre iii., “ Des Instruments à about one-sixteenth of its length , I have selected A 377 as the
Chordes," p . 143) , he gives V 96 , which he employs in his general most probable pitch , and calculated the above accordingly ,
table , p . 142 (where there are many misprints ), and then , in a choosing the meantone temperament, because it cannot have
corollary to the first proposition , he notices the discrepancy (which differediffered materially from that which Schlick himself recommends.
amounts to more than a Tone ) , and says it is of no consequence , Schlick , however, also allowed this pipe to stand for 2 C , which
for people should repeat his experiment, and take what number will therefore be C 301.6 on the same supposition , (seeMA 5042).
suits them . The numbers in his table ( ibid .) should be increased
by at least 17 per cent.

MA 374 . 2 (EA 376 - 3, JA 373.0 ] C 447 -5 , measured 4 C112:7 , 2 . Church Pitch , Low .

SO:19. (Delezenne .) 1700a, Lille. Dilapidated small organ of A 384 -3 , MC 459-7 ( EC 457' 0, JC 461' 1 ], S 0 :66. (Delezenne. ;
L 'Hospice Comtesse , the torn bellows modern , the date a conjec - 17000. Old Fork found before 1854 in an old iron shop at Lille by
ture by M . Mazingue (sce A 384: 3 ). There is no front, no date , no M . Mazingue, composer and organ -builder . It sounded so badly
signature . TheCof the principal is a square - stopped pipe ,610 mm . that it could only be heard for a moment when placed close to the
long (deducting thickness of cover ) , section 75mm , by 58mm It ear. The stem is large and without a button . Delezenne says
is made of oak , and speaks badly . Beats slightly with the experi- that, as a major Second above V 3813 is V 432: 3 , “ of the violins
mental pipe described in A 373: 1. Temperature not stated . of Stradivarius , we may conjecture that it was a century and a

half old . It is also perhaps the fork used to tune St . Sauveur "
MA 375 2 (JA 373:9 , EA 377 -3 ), C 448:8 , S 0 .24 (Näke.) 1714, ( see A 3846 ). He does not give his authority for the A 432-3 of

Germany, Saxony. Chamber Pitch , according to Nake, reckoned as Stradivarius . It would seem as if he assumed C 256 as the pitch
a whole meantone flatter than the Freiberg Cathedral organ . I of the resonance of a Stradivarius violin (op which see p . 309 , end
think this conjecture of Nake's to be probably erroneous (see of Art . 26 ) , and then taking 4C 128 to be in consequence the
A 415 '5 and 419 5 , and p . 302, col. 2, about the middle ) . lowest note of the viola , reckoned 3 perfect Fifths up ; giving
MA 376 .6 JA375. 5 . EA 378: 8 ), C 450:5 . pressure 3 ! in ., SO:31. | 2 A 432, which see. It is difficult to see how the fact of a fork

( Ellis. 1766 , Paris . Dom Bédos ( " L 'Artdu Facteur d 'Orgues," p . | being a whole Tone flatter than the supposed pitch of Stradivarius

77 ), gives a table , from which it may be calculated that his 10 o should lead us to assign it to his date.
the prestant, or tuning stop , was 324 84mm . long ,and 28 :08mm . in A 384 . 6 . EC 457. 2 (MC 4600, JC 46151, 80:69. (Delezenne.)
diameter (themeasurement on the plates is something less, owing 1851, Lille. Organ of St. Sauveur, rebuilt at this date , but pitch
to the shrinking of the paper, which he estimates at 1 in 72) . I probably nearly preserved . It belongs to the same class as
had a pipe constructed 326 mm . long and 27mm , wide, which spoke A 384 3 . (See A 432 2 .) Equal temperamentwas probably adopted
V 450 -1 , 451:3 , 452-5 ,under pressures of 27, 31, and 4 inches respec- in 1851.
tively . Multiplying these numbers by 1113 = 3 X 326 + 5 X 27 ) | A200 MCARRJA EC ARQ . 1 ICA70 .81 81. (Enlar " Tan .
and dividing by 1114 . 92 ( = 3 * 324 84 + 5 X 28 .08 , according to tamen novæ Theor. Mus. ," cap . 1, 88 , 9, and 10 , pp . 6 and 7 ,
Art . 8 , p . 296 , we obtain for Dom Bédos' s pipe V 449 2, 450 5 , giving the theory of determining the rate of vibration of a string. )
451. 7 , under these three pressures respectively , and these taken as 1739, St Petersburg , Clavichords (according to Marpurg .) Euler
C give MA 375 '6 , 376 '6 , 377 6 respectively , of which I select the gives as an example, length of string 18 667 English inches,
second as most probable , and have calculated the above numbers weight of string 6 . 2 grains, stretching weight 46082 grains, whence
from it . Bédos particularly rejected equal temperament as “ dure (by the formula on p . 298 ) V 196 -1 , and observes " huic autem sono
et moins harmonieuse que l'ancienne " ( ibid ., p . 429 ) . This would congruere deprehendi clavem signatam a ." He does not say
give for the 4 - foot pipe V 112' 6 . Compare Delezenne' s V 111 -6 , whether this is any particular pitch , or whether it is organ pitch
under A 873 1 . It does not follow that this was really Bédos ' s
pitch , for he directs it to be brought to the church pitch , which he or concert pitch , or Russian or German pitch . Hence it is quite

indeterminate.
says was constant in France, but it couldnot wellhave differed more
than a comina at this pitch V 1 . 4 for the 4 C ) , compare A 373. 1 , ( 1 ) MA395. 2 ( JA 393 .9 , EA 397. 5 ),MC472 7 JC469- 8 , EC 470 - 8 )
373 -7 . 374- 2. This is 8 2:51. or only a quarter of tone less than a D 528 5 , 81. 14 . ( Dr. R . Smith , Cambridge.) 1759. Trinity College
minor Third , below the presentFrench normal pitch . The Rey, Sir | Organ builtby Bernhardt Schmidt 1708 ,after it had been new voiced ,
F . A . Gore Ouseley tells me (letter. 16 May, 1878 ) that " in France , and byaltering thedisposition ofthe keys depressed a tonelowerand
when Dom Bédos wrote, the “ Ton de Chapelle " was about a thereby reduced to the Roman Pitch , " as I (Dr. R . Smith ) judged
minor Third below the present French normal pitch ," and that by its agreement with the pitch pipes made about 1720 , "
* * most of the old untouchell organs in the French Cathedrals are of ( R . Smith , " Harmonics, " second edition , 1759, p . 148 ) . For the
this low pitch ." Mr. Hopkins “ Organ ," ed . 1870 , p . 191) says that calculation of the D seeMA 4417. It was measured by means of
" of the three fine organs built by A ) Silbermann at Strasburg . a weighted wire brought into unison with a lower Octave. Mr. C .
those in the cathedral. finished 1716 , and that in the Protestant | A . Bishop informsme that he has " cut down & Father Smith
church , proved on trial, in 1853 , to be a whole lone below the pitch of” chamber organ to Smart's pitch , " that is , to A 433 . 2 . It is possible

that fork he had with him , and which I have measured as C 518 , therefore that B . Schmidt made chamber organs in this low pitch

that is Sir G Smart's pitch ( A 4332), or , as we should now say, himself, which would be a minor Third flatter than his sharpest
French pitch . This indication , taken strictly, would give A 387:5 , pitch , A 474 '1 . This organ to which Bishop alludes may, however ,
and , perhaps , as Strasburg was in Aug. 1716 a French city , the old have been only in _ Handel' s pitch , A 4225, ohave been only in Handel' s pitch , A 422 5 , or may have been
French pitch was used , either the present (Bédos' s ) A 376 .6 , or the lowered long after B . Schmidt' s time.

higher Versailles A 395 .8 , either of which would sound a Tone flat, (2 ) MA 395 2 . (Dr. R . Smith .) Rome, 1720, from pitch pipes
and as M . Stockhausen , director of the Conservatoire a Strasburg, I compared with organ of Trinity College, Cambridge, in 1750, see

1850, saysthe organ is ( Tone below the Diapason normal, it is pro- | A 403:9 and preceding entry,
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A 395: 8 , MC 478·5 ( JC 475 :0, EC 470-7 ), 81: 17 . (McLeod and improvements of thewind, under direction of Herr Schmahl, it has
Ellis. ) 1789 , France , Versailles Organ . Copy ( compared with the been brought into first - rate condition . It is S0 -93 , or almost an
original, which is in good condition ) of a fork (No. 410 of cata - equal semitone flatter than French pitch , and is exactly a just (not
logue) in the Musée du Conservatoire at Paris , which belonged an equal) minor Third flatter than the St. Jacobiorgan , A 489 2 .
to the Abbé M . C . Roze (1745 - 1819 ) who was librarian of the Con The pitch wasmeasured from C and E fiat by Herr Schmahlwith

servatoire during tho twelve last years of his life . It gives theA forks measured byme. The EA from the C was V 407- 7 , but Herr
of the chapel of the palace of Versailles in 1789 . M . Cavaillé-Coll, Schmahl advised me to go by E flat ; the difference is only 102,
who compared the copy with the original, considers it to be per- and is quite unimportant. It is certainly now in equal tern
fectly authentic, because about ten years previously , when repair perament, and was possibly always meant to be so . As Mattheson
ing this organ , he had noticed that its pitch was about a Tone knew Schnitger, the builder of St. Jacobiorgan ( See A 489 . 2 ) , Herr
(actually 1 .65 eq . sem .) lower than the ordinary French pitch . Schmahl thinks that the just minor Third between the organs
The temperature at which the pitch was taken is not known , pro wasintentional,and thatwhile St. Jacobiwas in the true high church

bably a mean temperature would have been chosen . The original pitch of the period , St. Michaelis was in the true chamber pitch .
fork is four inches from bend to point inside, and the prongs are Certainly , these are the best existing representatives of these
three -eighths of an inch apart at the end of the bend , and three- pitches.
sixteenths of an inch at the end of the prongs, stem flat at end ; A 408 . (Sauveur) see MA 406 :6 .rusty in some places , but not verymuch . This organ was built by
Charles Dallery ( b . 1735 ) and François Clicquot ( b . 1720 , d . 1791) . A 409, MC489 27 [ JC 490 - 8 , EC 486 - 38 , S174. (Lissajous,

| “ Bull. Soc. Encour. ," liv, 1865 ) 1783, Paris , Court Clavecins.
MA 396 . 4 TJA 395 1 , EA 398 : 7 ), C474. 1 , pressure 3 ] inches, Fork of Pascal Taskin , their tuner, tuned from A of oboe of

S 1 : 19 . (Ellis .I 1615 . Palatinate of the Rhein . Salomon de Caus Antoine Sallentin , of the Opera and Chapelle du Roi, given by
(" Les Raisons des Forces Mouvantes , " Franckfurt A . M . 1615 , Taskin to M . Pfeiffer , who possessed it in 1859, according to de
Liv . 3me. , traitant de la fabrique des orgues ) fixes the F pipe as

la Fage.
3 feet and the C pipe as 2 feet Rhenish . I take, then , the icpipe
as one Rhenish foot ( = 313 85 mm . ) in length , and assume the A 410 , MC 490:46 [JC 492, EC 487.56 ], S178. (Lissajous,
diameter to be one- twelfth the length ( = 26 15 mm . ) as in B . “ Bull. Soc. Encour., liv , 1865 .) Eighteenth century , Paris ,
Schmidt' s B flat (see ( 1 ) A 441. 7 . ) I had a pipe constructed 315 mm . Pitch -pipe found by Lissajous in the Cabinet of the Faculty of

long and 25 - 5 mm . in diameter, which spoke V 472. 85 and 474:04 Sciences . Temperature under which it was measured, and force
under pressures of 31 and 4 inches respectively. Correcting of wind not stated .

by the rule p . 296 , by multiplying by 10725 ( = 3 X 315 + A 411. 4 , EC 489- 2 (MC4921, JC 493.7 ), S 1'84 . (Schmahl and
5 X 255) and dividing by 1072: 3 ( = 3 X 313 85 + 5 X 26 -15 ) we Ellis.) 1648 , Germany, Hamburg . The Chamber Pitch on the
obtain C4729 and 474 '1 respectively, whence MA 395. 4 and 396 4 foriner eight-foot Gedact of the organ of St. Jacobi Kirche,
respectively ; and selecting the last pressure as most probable, being an equalminor Third flatter than the church pitch of the
we obtain the above numbers. organ itself, so that the C of this stop was in exact unison with

A 398. 7 , EC 474 (MC 476: 9, JC 478.4 ), $ 1. 29. (Delezenne.) 1854a . the A of the other stops of the organ ; see A 489 2.

A 413 3 , MC 494: 36 (EC 491.4 , JC 495: 9 ), S1.91. (Näke.) Ger
many, but neither date nor place mentioned . The Fork labelled
* Schneider' s oboe 826 .5 , " formerly belonging to Herr Näke, and

3. Chamber Pitch , Low . lent me by Frau Näke. My own measurement was the same as

B natural 450 5 . S1:48. (Ellis .) 1618 , Paris , Mersenne' s spinet. MA414 . 4 IJA the same. EA 411. 1 ), MC495 7 [ JC 497 -3 , EC 1899)
In the diagram which he gives (De instrumentis , lib . i., prop. 41) | C sharp 518 , $ 1 96 . ( F . W . Marpurs, Versuch über die musika
the keyboard begins with B natural, and Harmonie Universelle, lische Temperatur, Breslau ) 1776 , Clavichords. This is the result
lib . iii. , des instruments à chordes, p . 143) he says that the lowest of an experimentmade by Marpurg to tune a stretched wire to
string is in unison with the 4 foot pipe, for which I take Bédos' s his C sharp , and calculate its pitch by the formula , p . 298 . This is
value ( see A 376 '6 , and A 3737. ) In Germany Praetorius makes a little flatter than Euler's MA 418. Marpurg himself deter
almost all theold organsbegin with B natural (SyntagmaMusicum , I mines IA and thon JD 976 . . . As a inst. Fiftcum , mines JA , and then JD 276 , 4 , as a just Fifth below it , but this
vol. 2 , p . 112 ). JD is in the major scale of A , and is therefore a comma lower
MA403 9 (JA thesame,EA 407: 1 ], MC483- 2 [JC 484:7 , EC 484' 1 ], than D in the scale of the JC here given, which is calculated as a

1 F 616 - 2 , S1:52. ( Ellis . ) 1730 , Padua . Copy made for me, under just minor Third above the A . Of course we must not be too
the direction of Prof. Rossetti, of the old lower F fork preserved certain of the exactness of these numbers, on account of the
in the bell foundry Colbacchini of Padua ( see A 425 2 for re - method by which they wcre obtained .
ferences. ) This is the nearest approach to Dr. R . Smith ' s Roman
pitch -pipe (see ( 2 ) A 3952) which I have found in Italy . It is

4. Mean Pitch of Europe for Two Centuries.nearly a semitone flatter than Colbacchini' s pitch -pipe, and hence
could nothave been Zantedeschi' s F , which he found to be a semi A 415 ,MC4965, (JC498 ,EC 493-5 ] S1. 99 . (Ellis . ) 1824a, Dresden .
tone sharper than these pipes. Roman Catholic Church , built by Gottfried Silbermann, 1754 ; see

MA 406 6 (JA 405 -2 , EA 405 -8 ), MC 486 :4 (JC 486: 4, EC 482:6 ), A 418 ' 1 for present pitch . The above was taken from a fork
formerly chained to the wall, for the purpose of giving the pitch4 E 152, S 1 .63. (Sauveur, " Mém . de l'Académie Francaise, " 1713,
to the orchestra that always plays with the organ in this church ;p . 335 . ) Sauveur mademany attempts to determine pitch , giving
these chained forks seem to have been placed there by commandC 487 (whence MA 407 : 1) , and A 408, as well as the present pitch .
of King Friedrich August der Gerechte (1763- 1827 ), who wouldThe C 487 is derived from V 12175 , which he obtuins from his
not allow the pitch of the organ to be changed . The fork Iformula for the number of simple vibrations of a string, 40 Paris
measured , which had the perfect chain and staple still attached ,inches (42 631 Eng . inch ) long, weighing 20 grains French , and
was lentme by Frau Näke of Dresden , and sent by Herr Moritzstretched by a weight of 92 160 grains, the whole length of the
Fürstenau , librarian to the Court Theatre, in 1878 . Attached tostring between the bridges ceing 67 Paris inches (which is in it was a label giving the pitch as 415 1083 , from the late Herr

different.) By the formula p . 298 , n . 6 , this gives only V 101 . 3 , a
Näke' s measurements by Scheibler forks, from which mine differsvery serious difference , so that there must be an error somewhere . only by 0 : 1 vib . Herr Nike gives the pitch of another of theseIn 1700 he considered the 5 (French ) foot pipe to give 100 vib . , but
forks, in his book , as 415 -3055 , so that 415 may be regarded as thehe corrects this in 1713 to 102, which he identities with the lowest
pitch intended ; these forks disappeared from the church after

A of the clavecin , thus reaching A 408 . Sauveur, in 1700 ( " Hist .
1824. Herr Näke says that the pitch of the fork was selected byAcad . ," pp . 131- 143 ) wished to make the five foot pipe his standard
the Kapellmeister Morlachi and Carl Maria von Weber, assistedof 100 vibrations. In his finalmemoir of 1713, he says that he
by the Court organ -builder Uthe, to give the pitch of the organ inmade several experiments on four different days, in 1699 , 1700 ,

and 1704 at the works of the organ -builder Deslandes , in presence spring and autumn.

of Father Sebastien Truchet, and many others, using organ pipes A 415 . 5 , MC 497 . 1 [ JC 498 .6 , EC 494 . 1 ) . S2:01. (Näke. ) 1722,

of four and two feet, and that he found the E below the key of Germany, Dresden . Organ of St. Sophie , built by Gottfried
F -ut- fa made V 152. From this he calcnlated JC 243. 4 , and I Silbermann. Näke conjectures that this pitch was brought from
have calculated the above . We have therefore from Sauveur, Venice by the Kapellmeister Antonio Lotti, who, in 1717 , first
MA 407 . 1 , A 408 , MA 406 :6 , which agree fairly well, and also agree conducted a grand Italian opera in Dresden , before Augustus the
with Taskins' fork A 409 , which see . It is to be observed that Strong, and says it was then called chamber pitch . This may be
Sauveur mentions no particular clavecin , or organ , or opera , so the case , and I consider these pitches , A 415 , 415 5 to 419 5 to be
that his results can only be looked upon in the light of experi only flatter forms of the Mean Pitch A 422 5 . In that case , how

ments. On Sauveur' s methods see end of Art. 17 , p . 299 ever, Nüke must have been in error in supposing there wasanother
chamber pitch a whole tone lower , see A 375 2 . That could onlyM 407 1, C 487. (Sauveur.) See A 406 '6. have been a low church pitch .

A 407.3 , EC 484:31 (MC 4872, JC 488: 9 ], $ 1.66. (Delezenne. ) ( 1 ) MA 4180 (EA 420:4 , JA 416 7 ], C500, S2:11. (Euler, " De1854, Lille . Organ of St. Maurice, repaired . Apparently an old motu aeris , " Nov. Com . Ac. Sci. Petrop ., vol. xvi. for 1781,
pitch preserved . It is exactly an equal seritone higher than

p . 335 . ) 1780 , St. Petersburgh, organs. Euler,after remarking thatMazingue' s old fork , A 381. 3 .
in a tube of 1000 feet, open at both ends, the number of oscilla

EA 407. 9 , C 4848 ( EC 485 .0 , MC 488 . 0 , JC 489 .51. 8 1 .69 . tionsmade by the air in a second would be 1000 , and in one of eight
( Schmahl and Ellis .) 1762, Germany, Hamburg, St . Michaelis feet would be 125 (these tubes are to be carefully distinguished
Kirche, organ built by Hildebrand ,of Dresden ,under the direction from organ pipes ) incidentally observes, “ cui numero ( 125 )
of Handel' s early friend , J . Mattheson , the composer ( 1681 - 1764 ) , respondet sonus in instrumentis musicis litera C indicari solitus. "
who contributed 44 ,000 marks banco = £3 , 221 3s. 4d . towards ( To this number, 125 , corresponds the note usually marked C in
its expense . It was in the chamber pitch of the period , and its musical instruments by which perhaps organs are intended . ) I
pitch has never been changed . It is a magnificent organ , con do not think that either this or the former (see A 3922) observa

tuining 68 speaking stops and 4945 speaking pipes, and by recent tions are to be taken as determining precise pitches. This pitch
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is 1'11 eq . sem ., about a great semitone sharper than A 392. 2 , Streicher, the present great pianoforte maker at the same place.
which gives B fiat 419 6 , so that the two instruments would be A copy of this fork , made for Herr Näke, was kindly lentto me by
related in the manner explained under A 454' 2 and A 457 '6 . Frau Näke,and Imeasured it as above ; Herr Näke had measured

2 ) A 418 , MC 500 : 1 [ JC 501 .6 , EC 497 : 1 ) , S 2 :12. ! (Näke ) 1760 - 90 , it as 4213625 . The difference is unimportant. Herr Näke usually
Germany. A flute made by Floth gave this pitch when Näke cites it as 421' 5 . This wasthe pitch to which Mozart' s clavichords
observed it , but all determinations by flutes are most uncertain . and pianos were tuned, and this was in fact Mozart' s pitch , being
Delezenne says ( Lille Mem ., 1854 , p . 6 ) : “ A flute , an oboe or a almost imperceptibly different from Handel' s , A 122 -5 .

itch in the orchestra ; hence orchestral pitch A 421. 9 . MC 504 .7 JC 506 2 . EC 50171, S2 27 (Marpurg as
is delivered over to the caprice of the manufacturer, and it also cited by the French Commission .) 1752, Berlin , Opera . I have

depends on the embouchure of the artist, as I have ascertained by been unable to find this in any of Marpurg' s works accessible to

my tonometer that the same flute gives different sounds in me, but see A 414' 4. The pitch is very probable .
different hands . Similarly , I have established , in conjunction

with M . Hermann , Laureate of the Conservatoire , and first flute | A 422, MC 504.8 (EC 501. 85 , JC 506 -4 ), 8 2: 28 (Näke.) 1783 ,
in the Lille theatre , that a flute may be made to vary in pitch by Germany. A clarionet in D with two keys, by A . Grenser . See

54 commas [ = S1: 16 ) , that is by more than a semitone, according Delczenne's observations under (2 ) A 418 .
to the closeness of the lips,and the force with which the lamina of UA492- 3 . MC 505 - 2 JC506 8 , EC 502.21, $ 2 .29 (Näke) . 1780 .
air is driven against the edge or the middle of the hole . For this Dresden , fork of the former Court organist, Kirsten ; in pos
reason I have renounced myattempts to discover ancientorchestral session of the late Court Organist , Dr. Schneider .
pitches by means of old flutes, of which I had already formed a
collection for that purpose ." See ( 1 ) A 426 5 . ( 2 ) A 422'3 (Ellis), 1780c, Verona . The bell foundry of Cavedini

at Verona has two C forks, and one series of forks from C toA4181, EC 4972 (MC 500 ' 2 , JC 501 7 ), S 2 : 12. (Ellis .) 1878 .
B flat. Copies of all these forks were kindly inade for me underGermany, Dresden . Roman Catholic Church , Silbermann ' s organ ,
the direction of Prof. Rossetti (see A 425 2 for references ) with thefrom a fork tuned for me by the Court organ -builder, Jehmlich , at
assistance of Sig , Cavedini, who attested their accuracy . The C15° R , and reduced . For older pitch see A 415 . The C was taken
was believed to be the Roman C of 100 years ago. The followingat the same time, and being similarly reduced , gave C 496 - 4 , which
are the pitches of thewhole series : - In the two foot octave , C246 :44 ,

is only 8 vib . too flat. At what time equal temperament was sharv 263-64, D 281. 24 . E flat 292 72, E 317 -54, F 33027 , F sharp
adopted is not known . 355-14 , G 376 '23. G sharp 405 '72, A 422: 34 , B flat 449:44 , the B
MA 419 (JA 4177, EA 421], C 501:3 , S2.15 . (Ellis.) 17000, natural is wanting . On examining the series, the forks will be

London , organ of St. John ' s , Clerkenwell , attributed to Renatus found to be very imperfectly tuned . Every major Third is much
Haris . When measured ( 1 Oct. , 1878) , the pressure of wind was too sharr , and hence every Fifth is slightly too sharp . Remem
very weak . Itwas ill regulated by broken gravestones as weights , bering that in equal temperament the Fifths are 8 0 :02 too flat,
The choir organ was measured , which is 1 vib , sharper than the land the major Thirds 8 0 14 too sharp, we may see how bad the
srcat organ . It has the “ short octave," see A 421: 3 and pedal present scale would be in harmony, where the Fifths cl, e sharp
keys without pipes , and had originally no couplers. The organ I sharp , da, e flat b flat, are respectively S031 , 0 :44 , 0 .02 and
has been put into equal temperament, but very slightly changed ; 0 -40 too sharp , and the major Thirds ce, S 0 :53 ; c sharp c sharp ,
the old temperament is here assumed . This organ is reported to S 0 :04 : df sharp , S0: 18 ; e flat 9 , SO:48 ; eg sharp , 80 34 ; fa,
he at least part of the one put up in the Temple in rivalry to B . S 0 : 39 : f sharp a sharp , S 0 : 21 ; too sharp . Now Zantedeschisays
Schmidt' s , but the church books have been impounded for a law - that on comparing this C 246 . 4 with the (more recent) pitch -pipe

suit, and are inaccessible , so that this statementcannot be verified . of Colbacchini he found it was D , which has really V 289.9 , and
MA 419 .5IJA 418. 2 . EA 4221. C 501 .8 . S 2: 17 (Nike ) 1714 . consequently concludes that the fork had risen a Tone. Probably

Saxony, Freiberg ; organ built by Gottfried Silbermann Nake the bad state of the pitch pipe rendered it impossible to measure

says the pitch is A 422 equally tempered , but that the organ is not with any degree of accuracy . Cavedini' s C 246 ' 4 is actually flatter
tempered . I presume then that hemeasured C , and then deduced than the C 252 13of the pitch pipe , see A 425 2 . Zantedeschialso says
EA. I have calculated backwards, and from C have calculated thatthat the theatre at Verona used the Vienna A (which he estimates
both MA and JA , and , thinkins MA more probable , have calcu at V 265 to V 269 ), and was a semitone sharper than the C of the
lated from it . Nake may have confused JA and MA , being pro Colbacchini pitch pipe , which has C sharp 272 4 . But the Vienna
bably unacquainted with the latter . Näke conjectures that this pitch seems to have been A 456 1 (which see ) giving JC 273: 6 , which
pitch was introduced by Heinrich Schiltz in the 17th century from is indeed very nearly C sharp of the pitch pipe, so that if the least
Italy , and that it had become gradually higher. He calls it reliance could be placedreliance could be placed on Prof. Ži' s observations (which I am
Lombard pitch . He says also that this organ is in high church afraid is not the case , the old Vienna pitch , as given by Streicher' s

pitch , two semitones above chamber pitch . Taking this as one fork , is confirmed .
mean tone, it would give the chamber pitch atMA 375 - 2 ; see this ( 1 ) A422. 5 , MC 5054 JC 507, EC 502:41, S2. 30 . ( Ellis. ) 1751 ,

pitch and also A 415 *5 . England , from a copy made by myself and compared with the
( 1 ) EA 419' 6 . EC 498 :93 IMC 5018. JC 503.461. 8 2 .18. 1958 l originoriginal some months afterwards, when it was found perfectly

Madrid , ton de chapelle . This was calculated as an equalsemitone exact ) of Handel's fork . The box containing it bears this inscrip
lower than A 444 .5 (which see ) on the authority of de la Fage . tion : - " This Pitchfork was the property of the ImmortalHandel,
but the temperament uncd may, after all , have been the meantone and left by him at the Foundling Hospital, when the Messiah was
temperament. See next entry . performed in 1751 : - Ancient Concert,whole tone higher ; Abbey,

( 2 ) A 419 . 6 . ( Ellis .) 1785 -90. Spain . Seville Cathedral. This half -tone higher ; Temple and St. Paul' s organs exactly with this

fork was tuned by mne , and sent to Seville to compare with the old pitch . Presented to Rd. Clarke by I : Brownlow , the D : Sec:
organ of Torje Bosch a Spaniard of Majorca ) and was pronounced 1835 . - Invented by M . Shore, Serj. Trumpeter, timeof H . Purcell."

by the organist, Don Yñiguez , to be exactly in unison with 2 A of This fork was bought by Rev. G . T . Driffield , rector of Bow ,

the orgun at a mean temperature. Healso informed me that in near London , at the sale of the effects of Mr. Clarke, and
Spain they have not abandoned the system of Salinas, or the by his permission I took and compared the copy . The fork is

meantone temperament, and that the band played with the organ probably far superior to any made by John Shore, who (and not

by screwing down the strings of bowed instruments, and adding Mathias Shore, as the inscription implies ) was the inventor of the

pieces to the wind instruments for the occasion . He also said Tuning -fork , see Art. 10 , p . 297 . This fork probably represents
that this was the pitch of all organs in Spain . As the precise the exact pitch of the organ built by Messrs. Glyn and Parker

temperature wasnot stated , there may be an error oftwo or three ( see ( 2 ) A 424 - 3 ) , which was presented by Handel to the Foundling

vibrations, but notmore , in supposing this mean temperature to Hospital, and opened by him " on the 1st of May, 1750 , when the

be 59° F . It might thus be as high as Handel's pitch , A 422 5 . concourse of persons was so great that the performance was
repeated fifteen days afterwards. Upon one of these occasions

A 419 9 (measured 4 A 209.93 ), MC5023 ( JC503 8 , EC 499 3 the audience was conveyed in no less than 800 coaches and chairs "
S2:19 . (Ellis . ) 1715c, England . Roughly made old fork , belonging ( " John Brownlow 's History and Objects of the Foundling Hos
to Rey , G . T . Driffield , rector of Bow , possessor of Handel' s fork , pital." third edition , London , 1865, p . 78) . This fork was received
see A 422-5 . This is a large rude tenor fork , pyramidical at end | by the secretary , John Brownlow , from his predecessor, who was
of stem , difficult to measure as its beats in the octave could in office from 1795 to 1819, and Mr. Brownlow in a letter to
scarcely he counted for more than 5 sec . Mr. Driffield thinks it Mr. Driffield , dated May 21, 1848 , says , that in an unguarded
was made by John Shore, the inventor of tuning forks, see moment ” he gave it to Mr. Clarke. He did not remember the
Art 10 above. This 4 A would be the tuning string of the lute, story of Handel's leaving it in the orchestra , and imagined that

and John Shore was lutist to the Chapel Royal. that might be “ apocryphal. ” Mr. John Reid , a partner in
MA 420 -1 (JA 418 82, EA 423:6 ), C 502.6 , S2' 20 . (Ellis .) 1780 , Messrs. Broadwood's house, writing to Mr. Driffield on June 13 ,

England, Winchester College organ , built by R . Harris 1681, | 1859, says that that house had once possession of Handel's fork ,
and repaired by SamuelGreen , 1780 . The Cmeasured at Messrs. ) and they do notknow how they cameto lose it . (See Appendix No. 6 . )
Bishop' s workswas a stopped diapason , and Mr. C . K . K . Bishop, Handel was a friend of Tschudi, the founder of the house.
put the tuning ears in the ordinary position , but he may have | Richard Clarke, to whom the fork was given , died Oct. 5 , 1856 ,
possibly flattened it . The tone of the pipe was very dull. The aged 764 , and his effects were sold by auction , May 2 , 181, when

pipe was one of Green 's . See A 422 6 . Mr. Dritfield bought both this fork and A 419. 9 . I am indebted
A 4213, MC504.0 ( JC 505-5 , EC 501.01, S2. 25 Näke.) 1780 , to Mr. E . J . Hopkins, organist of the Temple, for furnishing me

Austria , Vienna. Fork of the Saxon organ -builder , Schulz , who with a MS. note made by Mr. Leffler (d . 1819), organist of St .
lived in Vienna in Mozart' s time, giving the pitch of organs then Katharine's , then by the Tower, with Mr. W . Russell,then organist
used . Herr Näke' s full measure was 4212885 . of the Foundling, which describes the great peculiarity of this

organ . It had the usual 12 keys to the octave, but & means of
A421 2, Russia, see Appendix No. 5 . altering the notes sounded by four of them . There was a slider

A 42166 , MC 504:3 (JC 505.9 , EC 501:37. S 2.26 . (Näke and with three rests above the draw stops on each side. When the
Ellis. ) 1780 , Vienna , pianos. Fork of Herr Stein , of Vienna, sliders were at the central rest , the 12 notes were the usual
pianoforte maker to Mozart , in possession of his son - in -law , I 12 of themeantone temperament, E flat, B flat, F , C , G , D , A , E , B ,
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F sharp, C sharp , G sharp . If the left -hand slider were put full (1 A 423: 0 , MC 506:0 [JC 5076, EC 503 :0 ), 8 2:32. (Drouet, as
to the left, Eflat was changed into D sharp , and if the right cited by Fr . Com . ) 1810, Paris , Opera The pitch is very pro

hand slider were put full to the right, Bilat was changed into bable ; butas I have been unable to find the original account I do
A sharp . If, however, the right-hand slider were put full to the not know how it was obtained .
left, G sharp was changed into A fiat, and if the left -han i slider 2 A 423* , McLeod actually 423 .02 ; Ellis, 423 .09 . ) 1820 ,were put full to the right, C sharp became D fat. Thes ? three France , Paris, Theatre Feydeau , Opéra Comique ; copy comparedpositionsof the sliders may be indicated thus : Left han 1. D sharp with the original by M . Cavaill-- - Coll , and found " sufficiently
- (Ellat, C sharp ) -- D flat. Right hand , A flat- ( G sharp , B flat) - exact ” ) of the original (No. 494 of Catalogue preserved in the
A sharp . The two notes in the parenthesis are the usual notes of Musée du Conservatoire . The original is 37 in . from bend to
themeantone temperament, when unaltered by the sliders . There point, converging prongs with a disk at end of stem , much spotted
were three separate sets of sliders for swell , great and choir | with rust , the disk being black with it ; in a wooden case inscribed ,organs. Mr. Hopkins always understood that this arrangement " Feydeau , 1820 ; donné par M . Dauprat." My son measured the
was due to Dr. Robert Smith , of Trinity College , Cambrid xc. The originalas 423: 06 .sliders, long disused and not understood , were removed by Mr.

Bishop , by order of the organist, Mr. C . Edwin Willing , who was ( 1 ) MA 423 .2 (JA 421. 9, EA 425: 7 ), C506 :3 , S2:33. ( Ellis. )
appointed in 1848 , but “ the organ was still tuned in unequal 1778 , London ; Green ' s organ at St. Katharine' s Church , Regent' s

mcantone temperament, to avoid the alteration in the pipes and Park . A large fine organ , short octave ( see MA 424 ' 3 , long keys

any further expense " ( letter from Mr. Willing, then organist ,
white , still in mean tone temperament I measured A 4236 on the

Sept. 21, 1863) . Its present state, after rebuilding by Bevington,
instrument, but have calculated the above pitch of A from C as

B described in “ Hopkins on the Organ, ' ed . 1870 , p . 467 . As most likely to be correct : pipes evidently untouched , but ill - treated

respects the indications of pitch in 1835 , given by Mr. Clarke in the
in tuning ; coned in and out, and often jagged at the end i the 1C

inscription on the box , it is possible that both the Temple and St . was coned out, and the 2 A coned in ) .

Paul' s organs were originally tuned at A 441. 7 , but had been ( 2 ) EA 423 2 MA 420 -7 , JA 419'41, C503- 3 , S2:33 , or if taken
flattened (the first in 1843 ) by Mr. C . A . Bishop to agree with Sir from MA 420 - 7 , then S2.22 . ( Ellis . 1815 21 , Dresden ; Band of
George Smart's pitch , A 4332, which would be probably considered the Opera , From a fork lentme by Frau Näke, of Dresden , con
the same as Handel' s by Mr. Clarke. The Temple Organ and the I tained in a box labelled , “ Dresdener Kapelle, 1815 - 1821 , c ' . "
oldest Durham organ had an E flat and D sharp , an A flat and 1 C . M . von Weber ( 1786 - 1826 was Kapellmeister at Dresden
G sharp , that is twoand not four additional notes , and these were during this time. I have taken the EA in preference to MA,
introduced by divided keys and not by sliders. The alteration because it agrees more closely with the fork of Anton von Weber,
of pitch was made partly by shifting , and partly by piecing the his father see A 424 1 . The pitch of the Dresden opera began to
pipes . The Temple Organ was put into equal temperamentabout rise in 1821, according to Näke , in consequence of the celebrated
1865 ,and then the back parts of the divided keys were unused . (See flutist Fürstenau , then using a new flute made by Koch of
Appendix No. 9 . ) Mr. Clark must be in error respecting the Ancient Vienna . But as late as 1824 it was lower than in Munich . For
Concerts ,as these concertswere held in the Hanover-square Roomsin the Hanover-square Rooms present pitch see A 4378 and references.
after 1804 . In 1805 that organ was built by Elliott, in theusual flat MA 423 3 ( JA 422, EA 425 -8 ), C506' 4 , S2:33. (Ellis .) 1813,
pitch of the time (that is about A 4225) ; then it was sharpened London ; Original Philharmonic. This is a second copy of Pepper
by Hill , when Knyvett was conductor, 1831 7 , and was probably corn ' s fork see first in MA 423 -7 ), prepared for the Society of Arts
put into Sir G . Smart' s pitch ( A 4332 . Aftewards, while Costa in 1860 now in possession of Messrs. Broadwood ) ; but whether
was conductor of the Philharmonic Concerts, 1816 -54 (see A 45251 this or the other is the better is uncertain . The difference is only
it was sharpened to his pitch , certainly not $ 1. 2 above Handel, 02 eq. sem . (See Appendix No. 7 . )
that is, very far short of a tone, though more than a semitone.

MA 423.6 ( JA 422:3 , EA 426 - 1 ], C 506'7, S2:34. (Ellis.) 1800€,
12) A 422 5 . 1820a , England ,Westminster Abbey Organ, built London ; old fork belonging to Messrs. Broadwood .by Schreider and Jordans. The pitch is conjectural Mr. T . Hill

says it was a " flat organ , " so that it must have been near this NA423 7 (JA 422 4 , EA 426 - 2 ), C 506 -81, 82:35 . Ellis . ) Lon

pitch , and that he sharpened it himself. The present pitch is don , 1813 ; Original Philharmonic . This is a copy ( in the posses

therefore intentionally his standard , A 4417. Dr. Stone's observa sion of Mr. Hipkins) made before 1860, of the original

tions, in May, 1877 , made it A 439 . Mr. J . Turle, of the Abbey, fork ( now lost ) by which Mr. Peppercorn , of Broadwood 's , tuned

informsme that the pitch was originally flat, but at the corona the pianos of the Philharmonic Society , from its foundation in

tion of George IV ., 1821, it was slightly raised ,by desire of his pre 1813 to 1828 . Mr. Hipkins believes that this fork was scttled in a

decessor, Greatorex ; and that this pitch was unaltered when the consultation of Sir George Smart ( conductor ) with Braham

organ was reconstructed by Mr. Hill in 1848 , up to which time it tenor ) , Griesbach (oboist ), and Mrs. Billington ( soprano, who

had a short octave, " or was a G organ ( see A424- 3 ) ,and in mean left England in 1817 ). For other pitches of Sir George Smart,
tone temperament. As Mr. Hill says, he sharpened it. most | See A 433 and 433 2 ; see also MA 123 3 . (See Appendix No . 7 . )

probably the organ was raised in 1821 from A 422:5 to A 433 2 A 424 . EC 504 2 [MC 507 2 . JC 508:8 ), S2: 36 . (Nake.) 1862,
which see), or thereabouts as this was the pitch of the period , Germany, Dresden . Orchestra of the Roman Catholic Chapel,
that is, by S 0 43, or not quite a quarter of a tone ; and the subse according to Nake, who says that, consequently , the organ can
quent smaller rise to A 1417, or thereabouts, being only $ 0 :35 , or agree with it only in the hottest days of summer. If we suppose
a comma and a half, was not noticed . Organs are constantly the organ to have been at A 418 1 (which see ) at 59° Fahr., then
raised slightly in pitch when reconstructed , owing to the trim temperature must rise to 72 6° Fahr. , according to the usual
ming of the pipes and clearing the dust from the mouth . See formula of reduction , before the organ would agree with this
end of notes on ( 1 ) A 427 2. But there is some reason to suppose orchestral pitch . When the instruments were taken to the Opera
that when the organ was first built in 1730, it was a very sharp house in 1862, for experimentalperformances of Mozart' s operas ,
organ (see A 474 1 ), and that it was flattened a whole tone before Näke says they rose from A 424 to A 427. 5 , through the mere heat
Mr. Turle knew it . of the house.

(3 ) A 422 5 . (Hill.) 1838 , Bath Abbey Church as rebuilt by A 424 '1 , EC 504: 3 (MC 507:3 , JC 508*9 ], S 2: 36 . (Näke.) 1740
Smith , of Bristol Sharpened by Mr. T . Hill , who told me that it | -- 1812, Germany ; Eutin ( 18 miles N . of Lübeck , in North Ger
was a " flatorgan, " and hencemust have been near the pitch here many, of which principality it was capital, t ough surrounded by
conjecturally assigned . As it was originally built by the Jordans, Holstein ). Fork of Franz Anton von Weber, father of Carl Maria

it may have been much sharper at first ( see A 474 1 ). von Weber. As equal temperament was, in intention , used at

(4 ) JA 422:5 . (Ellis .) 1877 a . Tonic Sol-fa Standard , using this early period in Hamburg, and probably Lübeck for the very

JC 507 only,and thewhole scale in just intonation. See (4 ) A427 -5 .
sharp organs there , I have placed EC first. Compare A 4232.
Nake' s precise measure of this fork is 424 .0665 .

( 1 ) A422'6 , MC505 '6 ( JC 507 1, EC 502 61, S2:30 Delezenne.)
1754c, Lille . Very old fork found in the workshops of M . François, ( 1 ) MA 424 :2 (JA 4229, EA 426 7 ], C 507-3 , S 2: 37. (Ellis.)
sen . ,musical instrument maker at Lille Judging from its con - 1619, Brunswick " Suitable " Church Organ Pitch . Praetorius

struction and that of its case, Delezenne considered it to be one ( " Syntagma Musicum ," vol. ii. , p . 231- 2 ) gives whathe terms " a

hundred years old in 1854 correct drawing of the proper church - pipe measure for c " , or the
half- foot tone of the organ -builders ; ” that is , . C . This figure

( 2 )MA 422 6 . Ellis . ) 1790c, London , SamuelGreen 's organ gives the dimensions of the whole octave from C to C . It is a
at Kew Parish Church , built as a chamber organ for George III. , rough woodcut, on very bibulous paper , which must have shrunk
and kept in Kew Palace till it was given to the parish by George IV . much in drying . At the back of the title of the “ Theatrum In
in 1824, quite untouched , and , when examined in 1878 , in the strumentorum seu Sciagraphia , " in the same volume, Prætorius

meantone temperament. gives a scale of six Brunswick inches, which , on the figure, mea .
( 3 ) MA 422 '6 ( JA the same, EA 425 . 9 . MC 505 - 5 JC 507 : 1 , sure 140* 5 mm . in place of 142 68mm . Dividing the latter by the

EC 506 -5 ) , 1 F 676 . 15 , S2:30 . Ellis .) 17800, Padua ; copy made former, we obtain 1.0155 as the multiplier of the dimensionsof the
forme under the direction of Prof. Rosetti (see A 425 2 for refer - drawing to correct for shrinkage. The actual drawing on the
ences of the higher old F fork preserved in the bell foundry of paper gives 133 . 8 mm . for the length , and 25 . 2mm . for double the
Colbacchini at Padua . Prof. Zantedeschi mentions an F fork side of the square pipe, corresponding to C . Multiplying by
there preserved as old as 1777 at least,but says he found it a semi- | 1.0155 , we find 135 87 and 25 59 respectively . Doubling the first
tone higher than Colbacchini's more recent pitch pipe. But the to get the 1 C , we have 271.74 mm . for the length , and 25 -59mm .
octave of the F of the pipe measured by me see A 425 2 ) , that is for the side of the square of a wooden pipe giving is recom
2 F 343.6 , is 1 F 687 2 , which is very nearly the same as this fork . mended pitch . I had a wooden pipe constructed which was
Colbacchini did not know which of their two F' s Zantedeschi had 272 mm . long and 25 5 mm . in the side , and spoke 503-6 , 507 - 25 ,
examined , and sent me copies of both (see the other under and 511. 86 under pressures of 24 , 31, and 4 inches respectively .
A 403 9 ) . Neither would agree with Prof. Zantedeschi' s unfor Correcting this by rule p . 296 , by multiplying by 323 = 272 +

tunately inaccurate observations. 2 X 25 51 and dividing by 322 92 = 271.74 + 2 X 25 59), we ob
MA 499 (JA 421.4 . EA 425-21. C 505 :7 , S 2:31. (Ellig.) 1800c. tain C 5037, 507 4 respectively ; practically, the same as before

London ; old fork belonging to Messrs. Broadwood . (the errors in length and side being in opposite directions), giving
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MA421. 1, 4242, and 4280 respectively . As 3t in , was, according note, so that any pitch mighthave been assumed for them . I put

to Herr Schmahl (see " Authorities ” , almost precisely the force hem into the hands of Messrs. Hill & Sons, the organ -builders,
of wind used by Praetorius , I assume the second as most correct. vho softened the leathern pad at the end of the piston , and made

and hence obtain the above figures . This is the mean pitch , " hem speak easily, withoutany alteration of the mouth or length ,

being practically the same as Handel's A 422 5 , and it is the ind prepared an adapter, so that both could be tried on a proper

earliest example of it that I have found . It was not then the vellow . Euch A was measured on two different days , and the

ordinary pitch , but it was, in Praetorius ' s mind, the most suitable . results reduced to 59 F . The older pipe gave V 125 7 and V 426 73 ;

It was this pitch to which Praetorius must have referred when he ihe newer pipe gave V 4222, and V 4263; both under 2 } in , of

said that the Halberstadt organ , A 505 ' S , was a good Tone, and wind , which was as much pressure as they could well bear. As

nearly a Tone and a half sharper than the suitable church - pitch chere was no means of determining the pitcu vi such an instru

( als die unsrige itsige Chormessige Werke stehen . The difference o nent accurately , for it probably varied every time it was used, I

pitch was S3:04, just an equal minor Third ; and just less than have assumed the mean of all four measures as the possibly

S3 103, themeantone minor Third . These two pitches , therefore . intended value of both A ' s . It was necessary to employ different
confirm each other. The lengths and sides of the other pipes in pressures with the older pipe, to bring out the notes, and I always

the Octave were not engraved with sutficient accuracy to draw ised the smallest possible The pitches of the 2 ft. octave of the

out the exact temperament ; but, as Praetorius explains how to wo pipes were as follows, reduced to 59° F . : -Older pitch -pipe

tune in the meantone temperament, and no other perfect inajor | 1 in . C 250 '4 , C sharp 265 .6 ; 17 in . ) D 283 :6 , Efat 299 : 0 ; 2 in .)

Thirds, and Fifths a quarter of a comma too sinall , , there was n 6317 . 9 , F337 2 ; ( 2 ) in . ) F sharp 357 9 , G 330 , G sharp 403 5 ; 21 in . )

necessity to attend to the pitch of any but the lowest note , which A 426 7 or 425 7 ; ( 2 in B Mat 453 8 , B 479 4 , C 509 6 , which is con

had the longest pipe , and was, therefore , in all probability , most iderably sharper than the true octave 500 '8 of the lower C . The

accurately rendered in the woodcut. (See Art. 26 , p . 308.) pitches of the notes in the sameoctave in the more recent pitch

( 2 ) A 424 '2 , EC 504. 4 (MC 507. 4 , JC 509:0 ), S2: 37 . (Fischer ; vipe are as follow ; the pressure being 2 in throughout and *

for references and explanations, see A 437 . 3 . marking those pitches which were taken on the second day1823, Paris ; Italian
Opera . Mean of 20 trials. The fork measured was 4 A 212 09 , and C 252 13, C sharp 272 4 , D 288 : 9 , E flat 3018, E 325 -6 , °F 343 :6 ,

Wis given by Spontini. Probably , MC should be used . I have F sharp 362. 0 , G 378 ' 1 , * G sharp 4037, A 422- 2 , or ®426 - 3 , B ftat

used Fischer 's V 424 17 , but this requires the length of the string 444 . 9 , B 469 5 , C4975, which is a good deal flatter than the true

to be 23 7 :21, and not 23 712 , Prussian inches, as he gives it , and I octave 504 3 to the lower C . It is evident that this was very dif

consider this transposition of 1 and 2 the most probable misprint. ferent from a justly intoned octave to C256 , as was assumed by
Prof. Zantedeschi in his memoir on the variability of tuning

( 11 MA 4243 [JA 423: 0 , EA 426 - 8 ), C 507.6 , S 2:37 . ( Ellis .) forks, Sitz . Ber . Math . Kl. k . Acad . der Wiss. Vienna , 1857 ,
17500, London. Old forks, formerly belonging to the late Prof. p . 172 , and that all measurements of pitch made with this pipe
Faraday, lentme by Mr. Blaikley, of Messrs. Booney . 'The C507 -6 must have been faulty . For the forks examined by Prof. Zante
was clearly a common music -shop fork , giving the pitch of 1750 deschi see A 4039, 2 A 422 3, 3 ) A 422- 6 , A 436 '6 , A 483:7 . The
and later . Calculating from this JA flat 406 - 1 , JE at 609 1 . above pitch -pipe scales should be compared with Cavedini's forks
JA 4230, as just minor Thirds, to JF 338 - 1 , and C , and omparing ( 2 ) A 422: 3 . All three were supposed to be Roman pitch of
them with the forks of the set Adat 104 .7 , E fat 009 5 , A 1:22 . 7 , one hundred and fifty years ago, but look more like Lombard
there seems little doubt that these were attempts at tuning the pitch . (See Art. 26 , note 10 , p . 309 .)
former correctly by ear. These were made for lecture purposes ,LA425 5 , EC505 (MC 509, JC 510 6 ), S2:42 Lissajous, reported
most probably . The MA 4243 is selected to take the pitch from . | by de la Fage ), 1829, Paris. Pitch of opera piano as distinct from

(2 ) MA 424 ' 3 (JA 422.8, EA 426 -7 ], C507 '4 , S 2: 37. (Ellis. the orchestra (see A 425*8 and (2 A 434), verified by Monneron for
1749 , London . Glyn and Parker' s Organ , at All Hallows the | A . de la Fage.
Great and Less, Upper Thames- stret. This firm (who lived at 1 MA 425 '6 ( JA 4243, EA 428 1 ], C509'1 , 8 2: 42. ( Ellis . )
Salford Manchester were the builders of the organ which 1740 80 . England : Schnetzler' s organ at the German Chapel
Handel presented to the Foundling Hospital, and which had | Royal, St. James' s Palace . A chamber organ , formerly at Buck

probably the pitch of Handel's fork (see ( 1 ) A 422-5 ). The organ ingham Palace , with C untouched , but put into equal tempera
is now in equal temperament, and the actual pitches of A , B , C , ment, having actually A 428 4 , which , as seen above , is nearly
in September, 1878 , were A 426 7 , B 1780, C507 . 4 , which are very correctly EA , but I have taken the pitch froin MA 425 6 , as that
closely the equal temperament A 426 -7 , B 478: 9 , C5074. The belonged to the timewhen the organ was built . Schnetzler' s name
organist Mr. Yeatman ) informsme that equal temperament hasnat equal temperament has is so spelt on an organ belonging to Mr. Drew of Dublin . English
been adopted for some time, but I have adopted the old MA. The books generally give Snetzier .

organ has no couplers , an octave of pedalkeys, but no pipes , very
2 A4256 (Hill ., 1764, England, Halifax ; one of Schnetzler' sshallow touch , a raised cornet on the great organ , a " short

octave ” - -that is, the lowest notes are G , C , A , D on the keys organs sharpened by Messrs. Hill & Son . The pitch is presumed
to be the sameas that of Schnetzler ' s Gerraan Chapel organ , for

which look to be B , C , C sharp , D ; great and choir organ 4
Mr. T . Hill said , it was " flat, " and the organist Mr. Frobisher

octaves, swell 3 octaves. The B pipe is exactly 12 in .long,and 0 .95 in .
had always to transpose a semitone, in case of having to play within diameter Organ inscribed , " Erected by voluntary subscription

of these United Parishes , A . D . 1749 ." The pitch was taken from other instruments , at festivals .

the choir organ, the C of which was exactly of the same pitch as 1 A425 -8 , EC 506 3 (MC509-31, JC 510 - 9 ), S2:43 Lissajous,
that of the great organ . Probably owing to the residence of the from de la Fage . 31 March 1824, Paris , opera . Pitch suddenly
builders at Salford , A . Jordan was its first caretaker. Dr. Boyce lowered for Mdme. Branchu , whose voice was failing . The piano

was organist in 1749 . for rehearsals was also lowered, and was not raised immediately
when the orchestra was raised . The piano was said to be of

EA 424 '4 (MA 421 9 , JA 421-6 ), C5047, pressure 31 in ., S 2 :37 . opera pitch . See A 425 5 .
( Ellis . 1833, Weimar ; organ . J . G . Tpfer, an organist and
author of a well-known work on the organ chiefly adapted from 2 A 425 '8 de la Fage . 1839 , Italy , Bologna ; pitch of fork
Bédos in his " Orgelbaukunst, " p . 41. gives for his wide principal used by Tadolini, the best tuner in the town , to tune A . de la

1 C a pipe 1 Weimar foot = 282 mm . long and 1576 Weimar Fage's piano.
lines = 30 86 mm . ) in diameter. I had a pipe constructed MA425 9 (JA 424.G , EA 428 4 ), C509-5 , S 2: 44. Tunbridge and
279 -5 mm . long and 30 mm . in diameter, which spoke V 510 - 1 , Ellis. 1740, England ; St. George' s Chapel, Great Yarmouth ,
5107, 512 9 , under pressures of 21, 31, and 4 in . respectively, retaining the original pitch , though put into equal temperament
Reducing these for a pipe of the proper dimensions see rule p . 296 in 1840 ; built by Bytield , Jordan,and Bridge. The pitch of C was
by multiplying them by 989 5 : = 3 X 279 5 + 5 30 and dividing measured by beats with a fork counted by the organist Mr. T .
them by 1000 3 = 3 X 282 + 5x 30 86 ) we obtain C 501. 1 , 3047, Tunbridge , and the fork subsequently measured by me. The
5069 respectively , giving EA 423 9 . 424 . 4 , and 423 9 respectively , organ had originally a short octave (see 2 , A 4243 , but it had
where I use EA , because Tripfer says that the unequal tempera no quarter tones, as has been reported ,
ment had been almost entirely superseded by the equal. But the 1 A 426 . 5 , MC 5102 JC 511. 8 , EC 507. 2 ) , 246 . Delezenne,
value of C belongs to the timeofmeantone temperament, and the as cited by de la Fage . 1800 c , Germany ?) ; a flute by Holtzappel,
three MA are 421 4 , 421. 9 , 423 7 respectively . Themiddle pressure bought in 1905 . See Delczenne' s observations under ( 2 ) A 418 .

is most probably correct. 2 ) MA 4265 (JA 423 0 , EA 429 .01, C510 14 . S2: 46 , pressure
A 424.6 , MC507 9 EC 505:0 , JC 509 51, S2:38. (Ellis. I 1800c, 24 in . (Ellis . 1813 , England , Wimbledon Church , built by

England : old fork said to have been used at Plymouth Theatre at | Messrs. Walker : from a pipe preserved by them .

the beginning of 19th century, lentme by Dr. Stainer. A 427 0 , EC 5077 (MC 510-8 , JC 512 :3 ), 8 2:48 Scheibler ,
A 424 9. MC508.3 JC 509 9, EC 505- 27 ), S 2: 39. (Näke.) 1800c,C, " Tonmesser , " p . 52, No. 1 , gives A 426 .75 at 690 F , here reduced

Germany ; fork of the bassoonist Kummer , sen . to 59° F . 1811, Paris , Grand Opera . Scheibler does not trust it

A 425 . 2 . MC 5087 JC5102, EC 504- 5 , S2'41. Ellis , 1730 C so much as A 434 -0 . A . de la Fage gives the date 1811 , but cites the
and 1780c, Padua ; two ancient pitch -pipes belonging to the bell pitch as A 426 .735.
foundry of Colbacchini at Padur, and kindly lent to me at the 1 MA 427 < JA 4258, EA 429 -71, C5110, S 249 . Ellis . )
request of Sig . F . Rossetti, professor of physics at the University | 1878a , Norwich . Organ of Norwich Cathedralas it was in the
of Padua, in order that I might verify some experiments made mean -tone temperament before it was altered by Messrs . Bryceson
upon them by Prof. Zantedeschi, his predecessor (died 1873 . The in that year, measured from a pipe tuned as the octave below a
foundry was established in 1730 , and the older pipe, which extends C pipe, just brought from the organ by Messrs. Bryceson , and
from 4 B to 1 F sharp , is believed to be of that date ; but themore cleaned . In June, 1877 , Dr. Buck , who was then organist, tuned
recent one, which extends from 4 A to 1 A , is believed to be fifty a fork to it, which I measured it as A 431.6 ; but the temperature
years more recent. It was the latter, with 2 octaves, which Prof. was not stated , and probably may have been high , since 690 F .
Zantedeschi had used , and he treated it as proceeding in just in - would give the same pitch as above . The building of the organ
tonation from 2 C 256 . When they came into myhands both pipes is attributed to Renatus Harris , though an open diapason

were unusable, and could not be made to give any intelligible was added by Byfield . The organ had been much altered at

eter, which spoke llis. 1740 , England pitch, though put into The pitch of C.was
' retaining the ori mutipla . Jordan ,and be the organist MI
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Paris. Theatre Feydeau : OZ. Probably mean temperad table, | 21st of October 1940s, 1877), M . Ch . dicere in vor. viii. of T

various times, but it apparently retained the pitch R . Harris used sharp. The pitch may be that of Gray and Davison, who had it in
at St. Andrew , Undershaft, London . (See A 427 . 7 . ) The little hand 1830 , as the pitch belongs to that period .
pipe measured seemed to be quite untouched . The pitch has now A 430 - 5 . EC 5120 CMC515 . 0 . JC 516 .6 , S262. (Wieprecht,
been somewhat raised by Messrs. Brycoson . It was intended to cited by French Commission . ) 1806 - 14 , Berlin , Opera . The
be raised to French pitch , but from the state of the pipes it was
found necessary to make it higher.

original statement by Wieprecht has not been found . The pitch
may have been C512, whence the French Commission calculated

(2 ) MA 427. 2 . ( Ellis.) 1826 c, London ; old fork belonging EA 430 -5 , which may have been right, but the date implics

o Messrs. Broadwood . See ( 2) A 427 -5 . MA 428 (whence S2:52) and JA 420 7 . The pitch is therefore

( 1 ) A 427.5 , MC511.4 ( EC 509-4 , JC 513), S 2 :50 . (Lissa jous doubtful, A . de la Fage says that Marloye proposed this 2 A

from de la Fage.) 1800 c , London ; old fork in possession ofsession of as a standard , which amounts to selecting 1 C512.

Adrien de la Fage in 1859. A 430 .8 , EC536:4 [MC539:6 , JC 5413 , S2:63. (Drouet in

( 2 ) MA 427-5 (JA 426- 2, EA 4: 30 , C511: 4 , S2:50 . ( Ellis .) French Commission . ) 1830 . France, Paris Opera . The original

1826 c , London ; old fork belonging to Messrs . Broadwood .
account has not been found .

(3 ) A 427.5 . (Näke ) 1862, Dresden Church Orchestra , when I MA4313, Lavenham Bell, see Appendix No. 7 , end .

ransferred to the theatre . See A 424 . ( 1 ) A 431. 7 , EC 513' 4 MC5164, JC 518 ), S267. ( Fischer,

( 4 ) JA427.5 MA 428 .8 , EA 431'41, C513 , S210 . (Ellis .) 1877 a , for reference and details see A 437 . 3 . ) 1826 , Paris Grand Opera .

London . Standard fork of the Tonic Solfa College up to 1877 . It The fork , which measured V 215 '85 was given to Fischer by
had been intended for 512 , and obtained froin the siren and Spontini. The vibrating length of string used was the mean

Koenig ' s fork , which is 512: 55 . But finding that it measured 30 experiments . By an error of calculation Fischer gives the

617 . 8 by Appunn ' s tonometer. Mr. Curwen . the president of the pitch as V 431 36 , and consequently , in his table , p . 211 , where he

College, resolved to adopt Appunn' s 512 as his standard . This only gives the pitch to whole numbers , he gives it as A 431 in
would be about 508 , and would be as nearly as possible JC to place of A 132. Oplace of A 132. Or if his result is right, then the length of his

Handel' s pitch (see A 422- 5 ), as it would cive JA 423 . 4 . Actually | wire was 23 164 Prussian inches , in place of 23 '307 as he gives it .

the forks sold are often C 507 , which is exactly JCto Handel' s A . ( 2. ) MA431. (JA 430: 3 , EA 434 2 ], C516'4 , JE 322 8 , S 2 67.
As the Tonic Solfaists sing in just intonation , JA is used above ( Ellis. ) 1826c. London . Old forks formerly belonging to Prof.
for the determining pitch . Faraday, lent by Mr. Blaikley of Messrs. Boosey' s , compare

A 4276 , EC 508:5 IMC 511.5 , JC 513: 1 ), 4 A 218 . 8 . S 2 :50 . 14424 3 . The C is apparently a music- shop fork of the transition
( Fischer, for references and explanations see A 437 . 3 . ) 1823 , period , see A 4332, to which the E was tuned as JE below .

Paris , Theatre Feydeau, or Opera Coinique ; fork given by A432, PC512 SEC513 .7 . MC516 - 8 . JC 518.41. 275. Meerens. )
Spontini, mean of 20 trials . Probably mean temperament is 1876 , Brussels . In a paper presented to the Institute of Geneva ,
more correct. By a typographical error in his abridged table, 21st of October, 1876 , and printed separately , as Mémoire sur le

p . 211, Fischer gives the pitch as A 408 in place of A 128 , and this Diapason " (Brussels, 1877 ) , M . Ch . Meerens proposes this as a
had misled Bindseil and probably others. standard , from a paper by M . Elie Ritter in vol, viii. of Trans.

MA 42 . JA 426 4 , EA 430 :57, MC 5117 [ JC and EC the samel. of Inst . Gen ., where M . Ritter, bases the choice on 432 being

2 G sharp , 399 74 , S2:51. (Ellis .) 1696 , London ; old organ of a multiple of 2 and 3 . M . Meerens takes it as the PA to C 512 , as

St. Andrew , Undershaft, built by Renatus Ilarris . The pipe it would be tuned on a viola having 40 128 , 4G 192, 2D 288 and

measured was a G sharp , the double octave major Third of 8 E , 2 A 432, and considers that this is the only proper A to the tonic
marked Tee, a solitary pipe preserved by Messrs . Hill and Sons C 512, inasmuch as the JA 426 belongs to the tonality of F341 .
when they rebuilt the organ. This is considered as the just major This again depends upon his peculiarview of the scale ,which does
Third of E , as E is of C , in accordance with the meantone notallow the scale of to be composed of four notes, forming three
temperament. This gives MC identical with JC . and this C is perfect Fifths, as F , C , G , D , and the major Thirds to the three first,

taken as the starting point for equal temperament also , and then A , E , B . But composes it of the four notes C , G , D , A , forming
the other pitches were calculated as above. The pipe had no eurs, perfect Fifths, and the major Thirds E , B , to the first notes , C , G ,

and the upper lip was slightly arched . (SeeMA 1347.
with the minor Third F to the third nute D . The notes F and A in
this case are then a whole comma higher than in the former. In

A427.8, MC5118 ( JC 513:4 , EC508-7 ), S 3:51. (Ellis.) 1789 , this scale the subdominant chord , F , A , C , would be a strong dis

Windsor Castle , St. George' s Chapel, built by Green , and pre sonance , and consequently no written music using that chord
sented by George III . It has evidently been sharpened through
trimming. (See ( 2 ) A 422 6 . ) On 10th February , 1880 , Imeasured

would be endurable on his scale unless it were taken in the key of
F . I am not aware that this standard has ever been used .A 427- 8 , B 478 .6 , C 511:5 , at 59° F . Calculating from the measured

A , and assuming meantone temperament, we should have B 478 . 3 . A 432 2 , EC 514 0 [MC517 , JC518 .61, S269 . (Delezenne. ) Lille ,
C 511 8 ; calculating from the measured C . we should have had | 1854a . Organ of St . André , repaired , and probably retuned to
A 427 6 , B 478 . Hence the A , B , C ,were very accurately in mean the chamber pitch of the time. It is exactly one tone higher than
tone intonation , as was intended . St. Sauveur at Lille, see A 384-6 . Temp. not stated .

MA 428 4 (JA 427- 2, EA 431.0 ], C512:5 , S2:54. (Ellis .) 1826 , MA4323 (JA 431, EA 4349] C517- 2, S2.70. (Ellis.) 1846e,
London ; old fork belonging to Messrs. Broadwood . London . Old fork in possession of Messrs. Bryceson , organ

( 1 ) MA4287[JA 427 - 3, EA 431 2 ], C512- 8 , S2:55 . (Ions.) 1670,
builders , which belonged to their father , and had not been tuned

St. Nicholas, parish church of Newcastle -on - Tyne ,built by Renatus
formore than 30 years before 1878 , but it had been unwillingly
sharpened a little before that time. It probably shews the rise in

Harris. It has been frequently improved and added to , but the the Philharmonic pitch then made (nce A 433 - 2 ) which Mr.
pitch does not seem to have been altered (see A 4277 with which
it is practically identical) . “ It has been tuned in equal tempera

Bryceson , senior, seems to have objected to .

ment since 1812 , when it was altered for the Grand Musical MA432'6 (JA 4313, EA 435 -21, 2C 258 .77 (whence 1 C 517 54) ,

Festival of that year. Sir George Smart then complained of the S2:71. (Ellis. ) 1846c, London . Old fork bought bymeabout 1863

lowness of the pitch , and severalof theorchestra found it difficult. I (see A 433 -7 ) , but belonging to the time ofmeantone temperament.

if not impossible , to tune to it . Mr. Nicholson, the organ -builder , MA 432 8 (JA 435 '4 , EA 435 4 ], C517 8 , 1 E 647 '2 , 82:72. (Ellis . )

who made the change, is still living , and he says that C was not 1826 c , London. Old forks formerly belonging to the late Prof.

altered by him . " Letter from Mr. W . J . Ions, the organist, | Faraday, lent by Mr. Blaikley, of Messrs. Boosey . The C was
who took the pitch by beats with a fork measured by me, at a nearly correctly Sir G . Smart's (see A 433 and 133: 2 ), and the E

known temperature , here reduced to 59° F . was perfectly tuned as a just major Third above.
( 2 ) A 4287, MC 512' S EC 609 8 , JC 514 :41, 82:55 . (Delezenne, A 432. 9 , MC517.8 (EC 514-7 , JC 519 :4 ), 82:72. (Delezenne.)

1800c, Lille .) Fork in the possession of the family of M . Cohen for Cited as an " old fork " in Delezenne' s table , 1854, without further
more than 50 years before 1854 . The case is ofan ancient form . specification .

MA 433 (JA 431.7 , EA 435 6 ), C518 , S 272. (Ellis. ) 1820C,
London . Fork approved of by Sir George Smart , conductor of

6 . The Compromise Pitch . the Philharmonic, in possession of Mr. Hipkins. This seems to
A 430 .0 , MC514:4 [ JC 516 , EC511: 35 ), 82:60. (Lissajous, have been a second fixing (see MA 423. 7 .) This was in general

Bull. Soc. Encour. , liv . 1865 . ) 1810c, Paris ; fork belonging to use in the shops as " the London Philharmonic " from 1840 to 1846
a celebrated amateur, M . Lemoine, acquainted with all the prin but it was not the pitch of the Philharmonic at that time. The
cipal artists , and head ofan institution . A . de la Fage supposed mean temperament is employed because it was the only one used
it was intended for EA to C 512. In that case it was merely a by Sir G . Smart. If equal temperament is used , this C518 ( see
fancy fork at that period . A 4332) gives practically modern French A 435' 4, which was thus
MA 430 . 3 (JA 427 6 , EA 432 ), MC514 . 8 JC 513 2 , EC 513: 8 ), anticipated by 30 years in England , and is found on many restored

2 6 384: 9 ,82-62. (Ellis . ) 1826 c, London , Old G fork , formerly organs. Used in this way, it is Broadwood' s lowest pitch , and is
belonging to Faraday, lent by Mr. Blaikley , of Messrs. Boosey' s , London No. 1 ofthe French Commission of 1858 -9 ,where the report
An isolated fork , and apparently intended for JG 384 to C 512 . gives it as A 434 , which is much better than for No. 2 and No. 3
If, however, we take meantone temperament, we have almost ( see A 445 '5 and 452 5 . ) Another copy prepared for Society of
exactly the pitch of Fulham Parish Organ before it was put into | Arts in 1860 , gives C 517 .72, still nearer to modern French pitch
equaltemperament (see A 430 - 4 ) ; so it may have been simply a ( 1 ) A433- 2 . MC518 . 2 (JC51908 , FC 515 : 1 ), S 2 :73 .
music-shop G of about 1826 .

( Ellis. )
| 1828 according to Mr. Hipkins), London . Sir George Smart' s

MA 430 4 TJA 429 1 . EA 433.057. C 514 .87 . 8 2 .62. (Ellis . ) I own Philharmonic fork , left by him to the late Mr. John Black ,
Fulham Parish Church organ , built by Jordans, 1701, but tuned and now in the possession of Mr. Algernon Black ; the
to equal temperament by H . Jones, 136 , Fulham -road , about 1858 , original fork is in a well-worn plaid silk case . This pitch
who does not remember altering the pitch . I have therefore was adopted , after a consultation , as a kind of standard , and was
arranged it undermeantone temperament. On measuring I find used as such by organ -builders. Sir G . S . considered that this
HA 133-8 tolerably correct, and EB 486 - 9, each nearly '8 vib , too fork agreed with the C 518 given under A 433,which proves that he
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used themean tone temperament. To this pitch Mr. C . A . Bishop (5 ) A 435 0. (Nüke.) 1862 , Austria , Vienna Opera ; from an
tuned the Temple and St . Paul' s organs (see end of A 422 : 5 ) . oboe of Prof. Sellner in Vienna . (See Delezenne's remarks under
MA 433:5 (JA 432' 1, EA 436 ], C518:52, S2 74. (Ellis.) 1816 a , ( 2 ) A 418 .)

London. This is the same fork as that entered under ( 2) EA 436, (6 ) A435 : 0 . (Ellis.) 1860, Paris, Koenig 's Diapason Normal;
for the reasons there stated . from copy in possession of Dr. Stone. This is what the diapason

( 1) MA433.8 ( JA 432 3 . EA 436 ' 2 ], C518-8 , S2:75, pressure normalwas intended to be.
2 } in . (Ellis .) 1830 c , Ireland , Belfast, Christ Church . Date con - (7 ) A 435 0 . (Ellis.) 1877 , Paris ; copy of the Diapason
jectured from the pitch ,which may havebeen altered between 1820 Norinalby Secretan, in the possession of Dr. W . H . Stone.
and 1850 . From a pipe at Messrs . Walker ' s organ works. (8 ) A 435 0 (Ellis.) 1877 , Paris ; copy of Diapason Normal,

( 2 ) MA433 .6 , C 518 8 (Byolin and Ellis ), Shrewsbury, St. Mary's, Modèle d 'Orchestre, by Secretan , in my possession ; actual
originally built by Bytield and Green ; pitch probably altered by measure, A 434 97.
Messrs . Gray and Davison , 1840C. Pitch of C measured by the A 435 2 . EC 517 .5 MC 520 . 6 , JC 522:21, $ 2 . 82. (Scheibler' sorganist, Mr. Byolin , by means of a fork ineasured by me, and

“ Tonmesser, " p . 53 . No. , given as A 434.95 at 699 Fahr. , here
then reduced . The organ is still in meantone temperament. corrected to 59° Fahr. ) 1834 , Paris , Conservatoire, Concerts and

MA4337 JA 432. 3 , EA 4362 , C 51877, 82:75 . ( Ellis ), 1846c, Italian Opera : fork made by Gand , luthier du Conservatoire ,
London , Old fork bought in London , at the same time with Rue Croix des Petits Champs, which Scheibler trusted because he
C258 -77 ( see MA 432- 6 ) of which it apparently was meant to be knew the maker to be skilful.

the Octave. Belongs to A 433-2 , hence pitch is reckoned from MAI (1) A435 3 , EC 517.6 MC520- 7 , JC5223), S2:82. (Older fork
A433 . 9 EC 5160 MC5190, JC 520 -71, S276. ( Scheibler , I given as A 435 :05 at 690 Fahr. Scheibler , " Toninesser, " p . 53,

“ Tonmesser , " No. , 433.69 at69° F ,here corrected for temperature , and here corrected to 59° Fahr.) . 1834 a , Paris Conservatoire ; an
1831c, Vienna orchestra , fork belonging to Scheibler or his friends. I oldish fork to Scheibler, in 1834, and not trusted as much as

This is the lowest of the Vienna forks cited by Scheibler, and is Gand' s A 4352, from which it does not differ perceptibly . Cited
apparently that referred to as “ Vienna minimum " by Delezenne, by de la Fage as Violons Gand , 1831, as it from Scheibler, who
who gives only A 433. It is also cited as a minimum by de la Fage, says nothing of the kind .

who gives the right number. (2) A435 ' 3 . (Ellis.) 1859, Paris ; copy of theDiapason Normal
( 1 ) A 434, EC 516 ' 1 MC519- 2 , JC 520 - 8 ), S 276 . ( Cagnard made by Secretan , and presented by the French Commission

de la Tour, from Cavaillé -Coll, " du Ton Musical, " p . 13 ). 1819, otficially to Messrs. J . Broadwood and Sons, lent for measurement
Paris . No other particulars given . by Mr. Hipkins. (See A 435 4 . ) This was the fork which I used

( 2 ) A 434 . (Cagnard de la Tour from de la Fage.) Paris, 1829 ; as a standard of French pitch in my former paper.
opera . Fork veritied at the tine by M . Montal, piano maker. 1 A 435 4 . EC 517 8 MC 520 9 , JC 52251, S282. (Ellis. )

This was after the orchestra of the opera had recovered its pitch Paris , 1859 ; the French Diapason Normalas actually constructed
( see A 425 - 8 ) , which is said to have happened thus : - Jean for the French Commission by Secretan , and now (1880 ) existing
Mengal, corniste solo , quimontait difficilement,avait, sans en rien in theMuseum of the Conservatoire at Paris . It was constructed
dire à personne, fait raccourcir son cor, et ses camerades avaient under the direction of Lissujous, and its pitch was determined by
peu à peu ou repris les anciens ou fait couper les nouveaux qu 'on the Siren , asdriven by Cavaillé -Coll' s bellows of constant pressure .
leur avait fournis, tandis que les instruments à cordes s ' étaient The actual pitch has been arrived at thus : M . Cavaillé -Coll
remontés tout naturellement." A .de la Fage , see above p . 310 , col. measured the Diapason Normal by his copies of Scheibler ' s forks,
2, bottom . The opera piano remained at the low pitch ( see A 425-5 ). of which the first was probably in unison with a fork which he

tuned for me to represent V 410 , but was really V 439:59. Now ,he( 3 ) A 434 0 . (Scheibler, Tonmesser, p . 52 ; No. 2 , given as
made thediapasonnorinul V 4 . 125 flatter than this ; result, A 435 465 .A 433 .75 at 69°F., here corrected to 59°F. ) 1834 c , l'aris , opera .

Fork made by Petitbout, luthier de l' opéra , and trusted by He may, however, have made it 875 vib . above a fork of nomi
nally V 435, which he sent me, and which was really 431: 44 vib .Scheibler, because heknew the maker to be skilful. This gives A 435 315 for the diapason normal. In the summer of

A434 3 , MC519 5 JC 5212, EC516 '51, 52.78 . (McLeod and 1878 my son took beats between the diapason normal and four
Ellis . ) 1818, France, Paris ; organ of the Chapelle des Tuileries. other forks since measured , and themean of 30 observations gave
Copy ( compared with the original by M . Cavaillé-Coll, and found A 435 53. In the same year Mr. Hipkins found the diapason
“ suthiciently exact ” ) of a fork (No. 493 of the catalogue ) preserved normalmake 4 : 1 beats with a fork measured as V 439 5 ; this gives
in the Musée du Conservatoire. The original is of the same size A 435 ' 4 , and is the mean of the other three . The following copies
and shape, down to the conical brass cup, as ( 1 ) A 439 5 . The of the diapason normalweremade by Secretan :--
mean pitch of the fork , as measured by myson , was A 434' 4 . Label Measures.
attached , “ Chapelle Royale , No. 3 ." There are a few spots of

rust, but no stamped marks or letters. This was evidently tuned For Berlin , sent to the Society of Arts in 1869 ... 435 5
to the pitch of the opera of the time ( see A 434, (1 ) and ( 2 ). Bought in Paris by Society of Arts ... 435 -5

For French Commission, 1859, and given to
A434-5 , EC 5167 (MC519:8 , JC 521.4 ), S 2.78 . (Ellis.) 1869, Broadwoods .. 435 - 3
rmany , Baden . Fork sent officially to the Society of Arts,and For French Exhibition , 1867,and given to Broad

lent to me. Intended for diapason normal ( see A 435 ' 4 ) . woods .. . . .. , 435-5
MA434 JA 432. 1, EA 433:0 ),MC520' 1 (JC 518:5 , EC 515 :09, For Baden (dukedom ), evidently too flat . . 431: 49

B natural 486 : 1 , 3 in . pressure , S2:79. (Ellis . ) Experimental For A . J . Ellis , “ Modèle d 'Orchestre " . .. 431. 97
pipe to represent All Hallows, Barking , built by Renatus Harris . For A . J. Ellis, a second copy, larger, and made
The 2 B natural of this organ had , as I was informed by Mr. Hill , with more care . .. 435 -79
a pipe 12 in . long and 1 in . in diameter. I had a pipe made 12 in . 434. 95
long and .95 in . in diameter, which spoke V 480 - 9, 1887, and 490 5
at 21, 3 and 4 in . pressure . Correcting according to the rule on Mean of 7 of these 8 forks (excluding Baden ) ... 435 . 36
p . 296 , by multiplying by 40-75 ( * 3 X 12 + 5 x 95 ) , and
dividing by 41 ( = 3 X 12 + 5 x 1 ) , there result B natural 483: 9 , A (poor) Munich fork , stamped as correct at the
486 . 1 , 487 . 5 , giving MA132. 8 , 431. 7, 436 '0 respectively . Selecting Royal Office , and sent to the Society of Arts
the second as most probable, we obtain the above figures . It is, in 1869 . . . . . . . . . . . . 435 .06
however, not unlikely that this pitch may have been sharper than A ( fine) Russian fork madeat St . Petersburg , and
that of the real organ . Compare the copy of B . Schmidt' s pipe sent to the Society of Arts in 1869 ... . .. ... 435 -74
( 1 ) A 445 8 ,and compare A 427 7 for Renatus Harris' s St. Andrew ' s , Fork made by Koenig .. 434 . 95
Undershaft, and A 128 : 7 for his St. Nicholas, Newcastle , which are A copy by Goumas, obtained for Covent Garden
more probably correct. Perhaps one cause of the ditference lay Opera , 1880 ... ... ... ... ... ... ... ... 435-49in the mouth of the pipes, which in Harris's is very peculiar.

( 1) A435 -0 , EC517-3 (MC520 -4 , JC 522.0 ], S 2.80 . (Näke.) General mean of 11 of these 12 forks (excluding
1826 , Germany, Saxony, Dresden , Opera . Tuning fork of Kapell Baden ) ... ... ... ... ... .. . ... ... 435:34
meister Reissiger, successor to C . M . von Weber. Näke considers
this to have been the Dresden pitch from 1825 to 1830 . Hence there is room for hesitation between 435 3 and 435 5 ,

(2 ) A 435 0 . (Cagnard de la Tour, from de la Fage.) 1829 , and I assume their mean , A 435 4 , as due to Mr. Hipkins,
Paris ; Italian Opéru . armed with an excellent fork made by Kammen , and to the

probable observations of M . Cavaillé-Coll. The original fork
(3 ) A 435 . (Ellis .) 1849 a , London ; old fork long in possession is in perfect condition , gilt but not burnished , 41. in . from

of a gentleman in Ireland , marked " Philharmonic ; " date con bend to extremity of prong , parallel pronys, mounted on
jectural, evidently of Sir George Smart' s time (see A 433 . 2 ) . The

resonance box, but inverted with the box upperinost, and
fork was very bad , and did not beat uniformly for four seconds , the stem fastened to the top cross bar of a lyre, the strings
so that the pitch was only approximately determined by a unison of which are imitated by the prongs, furnished with two

(4 ) A 435 . (Fr. Com .) 1859, Carlsruhe Opera . M . Jos. Strauss , hammers with keys, one to strike and the other to damp, the
Kapellmeister at Carlsruhe, informed the French Commission that whole under a glass case ; the sound is very powerful. It has the

and is best adapted for the execution of operas , both ancient and the stand is “ Diapason Normal, 870 vibrations par seconde à la
modern . The French Commission was often taunted with adopt température de 15°. " A second brass plate below has, “ Arrête
ing as its pitch that of a tuning fork which the Carlsruhe Kapell - Ministériel, en date du 16 Février, 1859. S . E . Monsieur Achille
meister pulled out of his pocket ; but reference to the pitches in Fould , Ministre d 'état." Thus preserved , it is the only authentic
this table , from A 433 to A 436 , of about 1830 and earlier, will standard of pitch in the world , and like other standards, as those
shew that A 435 or thereabouts , was a pitch very much used of length and weight, must be taken for what it is , not for what
30 years and more before the French Commission was appointed . it was intended to be. The excellent forks of Koe are private
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property, and may in various ways become injured (one I know for me under direction of Prof. Rossetti from Stratico ' s fork
has been so injured ), but this standard is public property , is well (Zantedeschi' s No. 2 ) at Padua (see A 425 ' 2 and A 483-7 , for
guarded from injury , is perfectly accessible, and no other country references) , and was inscribed ol for sol, Zantedeschisupposes that
has anything similar. It is , therefore, an international standard . it was originally V 192, and that it had becomeabout V 200, which

(U A 435 : 5 . EC 617 . 9 CMC 521' 0 . JC 522 61. 8 2 .82. ( Ellis . The considers to represent an increase of about a semitone. But a

1869. Berlin Opera . Copy of the Diapason Normal, made by semitone higher than V 192 is about V 203 5 . The real difference

Secretan , and sent officially to the Society of Arts to represent the between this G 195 ' 3 and the high 1 G 865- 1 (of A 483:7 ). or when

pitch then used ; lent for measurement. (See A 435 4 .) reduced to the same octave G 390 53 and G 432 56 is $ 1 .77, not
quite a tone. It is uncertain whether this fork was taken from an

( 2 ) A 435 5 . ( Ellis . ) 1867 , Paris. Cony of the Diapason actually used pitch, but it clearly may have been .Normal, made by Secretan , and presented officially to Messrs . J .
Broadwood and Sons by the Commissioners of the French Great A 436 , EC 519- 3 (MC 522: 4 , JC 524:04 ), 82 87 (Delezenne.)
Exhibition of 1867 (See A 435 -4 .) 1845 , Florence, opera . (!) Fork obtained and lent to M . Delezenne

by M . Marloye.( 3 ) A435 5 . (Ellis.) 1869, Paris . Copy of the diapason nor
by Secretan , and purchased by the Society of Arts : 1 MA 436 8 (JA 435.4 , EA 439-47, C 522.5 , S 2. 87. (Ellis.) 1740

lent for measurement. (See A 435 4 .) 80 . Green 's Organ in the refectory of Trinity College , Dublin .

(4 ) A 435- 5 . (Ellis ) 1880. Copy by P . Goumas and Cie ., of But as Green 's usual pitch was C 505 6 , see ( 1) A 422 6 , this was

the French Normal obtained by the Covent-garden Opera in probably sharpened about Sir G . Smart' s time, see A 433. 2 . It
has not been sharpened by Telford , who has had charge of it sinceJanuary, 1880, in order to reduce the orchestra to French pitch
1843, and says that it could only have been sharpened byfor the approaching season . The fork could scarcely ever be
Ferdinand Weber ,

avunted for more than 4 sec.
MA 435 .6 (JA 4342, EA 438- 2 ), C521.0 , S2.82 ; pressure , 3in . A 436 .9 , EC519:6 (MC522-7 , JC 524 : 3 ), S2 88. (Ellis .) 1869 ,

(Ellis . 1830 . England : Arundel Parish Church . The date is Würtemberg . Fork sent officially from Stuttgardt to the Society

conjectural, corresponding to the pitch , which may have been of Arts , as representing “ the pitch usually adopted ” in Wür.

raised hetween 1820 and 1850. Measured from a pipe at Messrs . temberg . It was stated at the same time that “ there is no
Walker 's . officially prescribed pitch in that country, although the new

French is commonly in use ;" so that this may be, after all, an
A 435 . , EC518'2 (MC 521- 2, JC 522: 8 ), S 2.83. (Ellis.) 1869, imperfect copy of the French Diapason Normal. (See A 435 '4.)Russia ; St. Petersburgh . Russian copy of the Diapason Normal,

sent officially to the Society of Arts, to represent the pitch then
used in St. Petersburgh . A fine large fork . (See A 435 - 4 .)

6 . Modern Orchestral Pilch, and Church Pitch, Medium , marked ( .
( 1) A 435 . 8 , EC518 2 (MC 521- 3 , JC 522: 9 ), S 2 .83 . (Drouet,

from de la Fage.) 1830, Paris, opera. This is probably only 1 . (1 ) A 4370, EC519 7 (MC522.8 , JC 524:41 82.88. (Cagnard

anothermeasurement of the A 434 of Cagnard de la Tour. de la Tour, from de la Fage.) 1836 , Paris Italian Opera.
( 2) A 435 8 . (Ellis.) 1878 , Paris . Large copy of the Diapason (2 ) A 4370. ( Fr. Com .) 1859 . France, Toulouse ; Conservatoire,

Normal, made for me by Secretan , who was charged to correct it Seo the Theatre, A442- 5 , which is about a comma higher ; the

by the original. It has been subsequently tuned correctly by my Fr. Com . Bays a quarter of a tone, and considers the difference re

self . (See A 435 4 .)
markable, because Toulouse is a very musical place, with good
singers. It also states that young singers here trained often found

( 1.) A 4360, MC5216 [JC 523.2 , EC 5216] $ 2.84 . (Sarti, much difficulty , and even suffered a perceptible deterioration of
maitre de Chapelle to the Emperor; paper sent in 12th of May, voice , on exchanging their low pitch for the high pitch of Paris,1796 , in “ Nova Acta Acad . Sci. Petr., " tom . xiii., 102, p . 30 .)

then A 445 8 to A 446 2 .
8th of October, 1802, St. Petersburgh , opera . Successful experi
ments were made before the academy this day, with the two five 1 • ( 1) MA437:1 ( JA the same, EA 440:6 ), MC522:9 (JC 5246,
foot organ pipes (the Russian foot is the sameas the English ) , | EC 524 .587. 2 F 349-72, $ 2 . 89 . ( Ellis. ) England , 1666 : Worcester

with separate bellows and stops, a monochord and seconds pen Cathedral Organ , built by Thomas and Renatus Harris. This
dulum . The pitch of the pipes could be altered by a small slit pitch is rather uncertain . It wasmeasured from an original show
near the top, which could be wholly or partially closed by a pipe belonging to Messrs . Hill and Sons, who rebuilt the old

slide . It was found, by help of the monochord , that when organ in 1842 . Being a show -pipe , it was much too long, and holes

the beats of the pipes were one in a second , the pitch of the had been cut behind to bring it to pitch . This part of the pipe

pipes was as 100 to 99 , and hence as the difference was 1 , the had been broken off , and the pipe in this state measured V 361 at

pitches of the pipes themselves were 100 and 99 . When com 57° F , or V 36 at 59° F , giving MA 452.5 , wbich would have been

paring these tones again with the 2 A of a violin in the St. exceedingly sharp . To imitate the shading effect of the piece cut

Petersburgh band , also bymeans of the monochord , the 2 A was off , which Mr. Hill' s voicer estimated would reduce the pitch by

found to be A 436 . Now , here we have at least three unisons of a tone , a roll of paper was put on at the end , nearly two parts
to determine with the monochord and several lengths to measure . round , and then the result was as above. But very probably the

It is therefore impossible that the result should be accurate. pitch was thus lowered too much , and it is much more likely that the
An organ pipe five Russian (English ) feet long , and four inches pitch was B . Schmidt' s (see A 441. 7 . ) If wesuppose this to be the

in diameter will produce V 1004, according to Cavaillé- Coll's rule , case , and that Thomas Harris, sen . , who built theorgan of Mag

Art. 8 , note 5 , p . 296 . Chladni speaks of this pitch as being very dalene Coilege, Oxford , used the same pitch , then R . Harris 's pro

high. (" Akustik ," p . 34) . posal to reduce this last organ by “ half a note ” (see Rimbault ' s
“ Hist. Org . " ed . 1870 , p . 120 ) would mean to reduce it from a B flat( 2) EA 436 .0 (MA433-5 , JA 432-1 ], C518-52, 82.84. (Ellis.) foot organ to a B foot organ , which was R . Harris' s own pitch seo1846 p , London . Copy, belonging to Mr. Hipkins, of an old fork A 427 . 7 . ) It would also show that B flat foot organs existed in

bought by Mr. E . Greaves, tuning -fork maker of Sheffield , at the England before B . Schmidt' s time. It is very probable, however,shop of Bates, the organ -buililer of Ludgate-hill, and marked that this may have been an A foot organ , see A 474 . 1 , but then" Philharmonic." It has not since been retuned ,and it now forms the pipes must have been shifted . The Magdalene organ mayMr. Hipkins' s vocal pitch . As Broadwood 's have used equal have also been A 474 . 1 , and then R . Harris ' s proposal would havetemperament since 1846 , this is here entered under EA 436 . but,
been to shift the pines and make it A 4417. The pitch of Mests.

when bought, it belonged clearly to mean temperament, being18 Hill' s organ at Worcester Cathe ' ral, in 1878, according to Mr.evidently a commercial copy of C518, see MA 433, and A 433 2 ,
Done, the organist , as communicated to Mr. Hipkins, was C 632 atand hence it is also entered under MA 433-5 , as it belonged to 66 Fahr. , that is, at 59 Fahr., C528 :13 , EA 444 . 1 .

mean temperament before 1846 , and to equal temperament after
wards. It wis the Philharmonic Pitch with which Mr. Hopkins ( 2 ) A 437 1 . (Delezenne. ) Lille, 1841. Organ of St. Etienne,
compared the organs of Lübeck , Hamburg , and Strasburg (" Theng of Lübeck. Hamburg . and Strasburg ( " The which had been completely rebuilt in this year , and hence this was

Organ ," Chap . 38, ed . 1870 ), as I have ascertained by measuring probably the pitch of the period .
his fork . Bates, the organ -builder, lived near the spot where (1 ) A 437 2 , MC523:0 (JC 5246, EC519.9 ), 82-89. ( Ellis.)
the railway crosses the bottom of Ludgate -hill. London. Old fork , formerly belonging to the late Prof. Faraday,

(3 ) EA 438 0 ( JA 432 1 . MA 433:4 ) C518:5 , 82-84. (Ellis.) | lent by Mr. Blaikley, of Messrs. Boosey. This seems to have been
Mesers. Bishop' s standard for church organs, merely a music -shop fork . There was no second fork tuned in

taken from Metzler 's fork , representing the EC to French accordance with it .

Diapason Normal, see A 435 4 . (2 ) A 437.2 . (Ellis. ) London . Old fork , stamped A Philhar
(1) A 436 .1 , EC518.6 [MC5217, JC 523:3 ] S2-85 . ( Ellis.) | monic, but rather sharp for its apparent date.

1869, Munich . Copy of the Diapason Normal made and stamped A 437. 3 . EC520-1 [MC523:1, JC524:6 ), 4 A 218.65, 62:89 .
at the Government Office at Munich , sent officially to the Society | (Fischer. Abhandl. Akad . Wiss., Berlin , 1822and 3 , p . 206 ) 1822,
of Arts to represent the pitch then used , see A 435 ' 4 . Berlin ; from a fork furnished by Kammermusikus Pichler, who

( 2 ) A 436 : 1 , EC 51806 (MC521- 7 , JC 523: 3 ] S 285 . (Ellis.) 1978 , tuned the piano for the great theatre . A vertical wire , stretched

London . Fork , in the possession of Messrs. Bryceson , to which by a constant weight, was limited by a bridge till it sounded in
they tuned the organ at Her Majesty' s Theatre, Italian Opera . unison with a certain fork . Of course , the stretching weight
Meant for French pitch , when the pitch was lower a few years ago. should be increased by the length of the string below the limiting

See (2) A 445:5, and (2) A 444.9. | bridge and the constant weight ; but this was not regarded . This

neglect is one element of uncertainty . The thickness of the wireA 436.5 , EC 519. 1 [MC532- 2, JC 523-8 ), S 2. 86 . (Scheibler, necessary to support 480 Prussian Loth = 247.46 English ounces,18“ Tonmesser," p . 53, No. II. given as A 436- 33 at 69° Fah ., here another source of error. Delezenne thinks that all Fischer 'scorrected to 590 Fahr. ) 1834c, Vienna Opera . Fork belonging determinations may be V5 too flat from this cause alone (see (1 )
to Scheibler or his friends.

A 431 7 . ( 2 ) 424 . 2 , and 427 6 ) . The string sounded only three or four
MA 438 .6 ( JA 433- 9, EA 438.4 ), MC522' 3 ( JC 520-5 . EC621:3 ], seconds, so that the unison was very difficult to seize, experiments

4G 195- 26 , 2 87. (Ellis.) 1790€, Padua . This was a copy made i had to be made at night, and much practice was required . By

corrected to 69 Fahr.90 1834 Vienna Opera,«Fork holondere
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dint of great care, the difference between the least and greatest M . Cavaillé -Coll, who pronounced it " sufficiently correct " ) pre
lengths was reduced , under favourable circumstances, to 03 , and served in theMusée du Conservatoire (No. 492 of catalogue) , and
unfavourable, tv 0 :5 , Prussian or English inch . The value in the purporting to be that used in 1812 at the Conservatoire. (Com
present case was the mean of 30 trials. Fischer, however , reckons pare A 4409, and A 435 ' 2. ) The catalogue says that it is the fifth
thathe cannotbemore than one simple vibration wrong in any casc , of a tone flatter than the diapason normal ; it is , actually , S0: 16
and, in this case , not more than 01 vibration . In Fischer' s sharper. Length of the original, from bend to prong, 37 in .
memoirs there are curious misprints. His constant = (log converging prongs, conicalbrass cup at bottom of stem . The top
375 + log 50 + log 480 - log '0989 ) = x 8 :0053407, and he has is crushed , as if from being held in a vice . The fork is a very

accidentally only divided the characteristic , and printed 4 .0053407 poor one, and its sound is scarcely audible for 10 sec. ; but, as
in place of 4 '0026703 ; but the calculations are made from the compared bymy son , it also gave A 439 5 .
correct value. See the formula p . 298, note 6 . The present pitch ( 2) EA 439 5 MA 436 9 , JA 436 .5 ), C522-7 , S 2 98. (Ellis.)
is high , and I have reckoned equal temperament, as that was 1855 ; Organ of Parish Church , Barking, Essex . The original
used early in the North of Germany (see A 4892). organ was built by Byfield and Green , 1770 ; but the pipes were

(1 ) A 437. 4 , EC 520- 2 (MC523 -3, JC 524 -9 ), S2.89 . (Delezenne.) | shifted a Tone, and cut and equally tempered , by Walker in 1855 .
18544 , Paris ; opera .& opera Four forks, purchased before 1854, byFour forks . purchased before 1854. by It was, therefore, probably an A foot organ originally , for A 474 1

Delczenne, and found in unison ; a fifth fork , not in unison , was gives B flat 507- 3, which is just a quarter of a Tone flatter than
rejected . There is no other authority for this pitch C 522: 7 , and hence could be easily cutdown to it , and the markings

on the pipes show that old B flat was made into new C .
( 2) A 437. 4 . Maidstone. See Appendix No. 8 .

A 439- 9 , EC 523-2 (MC526- 3, JC 527- 9 ), S 2: 99 . (Delezenne.)
A437-5 , EC 520- 3 (MC523.4 , JC 525 :0 ), S 2.90. (Naeke.) 1823 , Turin , 1845 . Fork obtained and lent to M . Delezenne by M .

Vienna. Performance of Weber 's Euryanthe. Marloye.
*EA437.7 (MA435 -1 , JA 433-8 ), C 520-5 , 82-91. (Ellis. ) Eng - ( 1) A 440 - 0 , EC 523. 25 (MC 526: 36 , JC 528 , S 3:00 (Lissajous,

land ; Great Yarmouth Parish Church , built by Byfield , Jordan , cited by de la Fage. ) Paris, 1829. Orchestra pitch of opera (see
and Bridge (see MA 425 ' 9 ), after it had been equally tempered by M A 425 :8 ) . Fork verified by M . Monneron for A . de la Fage.
Messrs . Hill and Son , and “ trimmed . ” Probably the old C was
C 509 5 , and it was certainly then in meantone temperament. 1 ( 2) A 4400. (Wieprecht, cited by Fr. Com .) 1830, Berlin( - ) A 440
From a fork sent me by the organist, Mr. Henry Stonex , whicht me by the oroanist . Mr Henry Stoney, which opera . Original statementby Wieprecht not found .oper . Ori

was said to beat with the organ so slowly that the beats could not . * ( 3 ) EA 4400 (MA 437-4 , JA 436 ), C523-2, S3*00 . (Ellis.) 1878 ,
be counted . This organ never had any quarter tones. London . Messrs. Gray and Davison' s standard pipe for organs.

A 437.8 , EC 5218 [MC 523- 1, JC 525 :4 ), 82-91. (Ellis ). 1862, They told me they had lowered their pitch lately .
Dresden . Fork given by the Direction of the Court Theatre to its
librarian , Herr Moritz Firstenau, to represent the pitch after the measured this as A 440 by his own forks, which were adapted for
Conference and Experiments of Pitch held at the theatre (see 69° Fahr. ; hence, correcting to 59° Fahr. , wehave theabove. ) 1834 ,
Art 28 , p . 313 ), and kindly sent to me for measurement. Meant Stuttgart ; Congress of Physicists , who accepted Scheibler' s pro
for A 440 . ( See ( 2 ) A 438 . 9 and ( 3 ) A 439 4 . ) This is a good speci- | posal, which Scheibler says ( " Tonmesser , " p . 53) , was selected as
men of varieties of forks meant to have the same pitch . themean of the variation of Vienna grand pianos by temperature.

(1 ) A 438 0 , EC 520 - 9 (MC524 , JC 525 6 ), S2.92. (Cagnard de de la Fage says that this very fork was measured by Lissajous in
1856 , at the request of M , Bodin , and found to be A 440- 3 . Thela Tour from de la Fage.) 1829, Paris ; Opéra Comique. French measuresare intended for59° F ., = 15°C . Hence the differ

( 2 ) A438 0 . (Stone. ) 1877 , Westminster -abbey . Observed byence would be only V01; and , if Lissajous really measured at
Dr. W . H . Stone with a König ' s V 435 , in the Abbey, in May ; 55° Fahr., the agreement would be complete . But, as the great

temperature unknown. (See ( 2) A 422:5 .) Diapason Normal is A 435 4 , in place of A 435. there is no reason to
EA 438 2 (MA 4417, JA the same, if we assume it to be a suppose that themeasure was made with such extreme accuracy,

maior "Third below the C sharp measuredi. EC 521 2 (MC528 .4 . / Whether this standard fork exists still, and where , or how it is

JC 530), if we take it a justminor Third above the JA just deter- | preserved , I do not know .
mined ], 2 C sharp 276 .07 , S293. ( De Prony, " Méc Anal.,” Part II , " ( 2 ) EA 440 2 (MA 437 7 , JA 436 -3 ), C 523 -6 , S 3 :01, pressure ,
p . 495 .) 1815 , Paris. An iron wire, 0 :5825 metres long, weighing 3 in . (Ellis.) 1879, London ; Messrs. Walkers' standard pipe.
0 615 grammes, and stretched by a weight of 11134 gramines, wasL A 440 3 , EC 523 6 MC 5 6 : 7 , JC 528 :41, 83:01. (Scheibler ' s
in unison with C sharp , but of what pitch is not said . Perhaps * Toninesser ,' p . 53 . No. IV . given as A 440 - 1 at 690 Fahr, and
this C sharp and the F of EA 444 5 , which see, were only those on here corrected to 59° Fahr.) 1834C , Vienna Opera . Fork belongingDe Prony' s own pianoforte . The pitch given agrees with that

to Scheibler or his friends.
calculated by the common formula (see p . 298 , note 6 ).

MA 440- 4 (JA 439 0 , EA 492 9 ), C 526 ' 8 , 2 C 2634, S 3:01.MA 438 5 (JA 437 - 1 . EA 441. 1 ) , C 524 .5 , S 2 :94 . (Cavaillé -Coll) . I ( Ellis .) London , date unknown . Old fork , found by Messrs. Bishop
1800c, England. Fork of English make, formerly belonging to M in an old amateur organ at Westminster. It was a large fork ,
Aristide Cavaillé -Coll' s father , communicated by M . Cavaille -cou . I giving the 2 C .

* ( 1 ) MA 438 9 (EA 436 -3 ), MC 525. 2 (EC 518:8 ), 2 F sharp 3669, (1 ) A 440 5 . EC 523- 8 (MC526:9 , JC 528 6 ), S 3 :02. (Delezenne.)
s 2 : 95 . (Eīns .) England ; Boston Organ , Lincolnshire. Attri- | 1851a , Paris Opera . Fork said to have been adjusted to this pitch

buted to Christian Smith , 1696 . The pipe was a flute stop , and by M . Pleyel, date unknown.

very uncertain . There was, also , a 2 Ā ,much cut, giving A 458 4 , (2 ) A 440 5 . (Delezenne.) 1854, Lille . Organ of St. Catherine,
which could not fit into the above, and is extremely sharp , belong repaired , and evidently re -tuned to concert pitch .ing to the A 451' 2 series ; so that there is , probably , somemistake.
Asmeasured from F sharp , the organ approaches to the low pitch (3 ) EA 440 5 (MA 437 9, JA 436'5 ] C523-7 , S 3:02. (El s.)
of B , Schmidt, of whom Chr. Smith was a nephew . Both pipes 1878 ; Messrs. Bevington 's standard pipe. But Messrs. Bevington

belong to Messrs. Hill and Son , who repaired the organ . said that they have since raised their pitch 2 to 4 beats ; hence,
possibly , they use about E A 444 , C 528 .( 2 ) A 438 .9 EC 522.0 (MC525- 1 , JC 527:3 ), S 2: 95 . (Ellis.)

1 A 440 9 , EC 524:3 (MC 527-5 , JC 529 1 ], $ 3:03. (Scheibler' s1869, Dresden Theatre . Fork sent officially from Leipzig to the
Toumesser, " p . 53 , No. 4 , where it is given as A 440 7 , at

Society of Arts, and lent for measurement. (See also A 437.8 , 690 Fahr. . and is here reduced to 59° Fahr. ) . 1831c . Paris.
439' 1, and 440 4 .) Conservatoire Concerts and Italian Opera ( cited by M . Cuvaill -

MAA39 '0IJA 437. 5 . EA 441:5 , C525 , S2 95 . (Ellis . ) London ; Coll as Scheibler' s pitch of Grand Opera in 1831) . This was not
St. Mary ' s Chapel, Paddington , next the Lying -in Hospital, date rusted by Scheibler 's so much as A 435 2 .
and maker unknown. The organ was repaired by Messrs . Beving
ton , and the 2 C262 5 wasmeasured direct ; also another C526 - 3 , a ( 1 ) A 4410, EC 524 .5 (MC 527 . 6 , JC 529 2 ] , $ 3 .04. ( Delezenne. )

fifteenth of the mounted cornet , great organ ; a stop which has | 1836 - 39 , Paris Opera . Fork of M . Leibner, whose duty it was to

long gone out . I have taken the pitch from the larger pipe. keep the pianos of the opera to the pitch of the orchestra ,
for rehearsals . Verified by Meyerbeer at the rehearsal of the

( 1 ) MA 4394 MC and JC 525 .6 EC 521:51, 4 E 164. 25 , 82.97 " Huguenots. " In 1819 it agreed precisely with the oboe of M .
(Delezenne.) No date, Lille . Old fork , purchased at the sale of | Verroust, which gave the pitch at performance.
the Marquis d 'Aligre ; prongs, 174 mm . long . From its value ,
4 E 164. 25 , Delezenne first derived 4JC 131 4 ; and then , taking (2 ) A 4410. (Cagnard de la Tour, from de la Fage and
three just Fifths up , reached 2 A 443 48, which he regarded as the Cavaillé-Coll). Paris, 1836 ; Opera Comique.
pitch . But this would only do on the open strings of a tenor (3 ) A 4410. (Fr. Com . ), 1859, Dresden Opera. Fork appa
violin . The organs used the fatter Fifths of themeantone tem rently sent by Kapellmeister Reissiger, who wrote , " The great

perament. Hence I have derived the MA , MC, JC , and EC im elevation of the diapason destroys and effaces the effect and

mediately from the pitch of E . character of ancient music - of the master -pieces of Mozart,

(2 ) A 439 4 . EC 522.5 (MC525:6 , JC 527- 2 ), S 2: 98 . (Scheibler's Gluck , and Beethoven . " Reissiger' s own fork was ( 1) A 435 .
( See A 190* Tonmesser " . 53 . No. III. : given as A 439 15 at 69° Fahr., I The Dresden pitch was intentionally A 440 .

here corrected to 69° Fahr. ) 1834C, Vienna , Opera Fork be also , the proceedings of the Dresden Conference, Art. 28 , p . 313. )

longing to Scheibler or his friends. (4 ) EA 441.0 (MA 438 3, J A 437 ), C 524 4 , S 3 :04. (Ellis .)
(3 ) A 439 4. EC 522.6 CMC 525.6 , JC 627- 3 ), 82. 97 . (Ellis. ) | 1879, London . Church organ pitch of Messrs. Lewis, of Brixto

1878, Dresden Opera . Fork prepared for me by the Court organ : from a fork lentme by these well -known organ -builders

builder Jehmlich , and sent to me by Herr Moritz Fürstenau , A 4411, EC 524.5 (MC527-7 , JC 529:3 ), 83:04. (Scheibler' s
librarian of the theatre . (See also ( 2 ) A 438 9 , A 437 8 . ) 6 . Tonmesser, " p . 53. No, V . , where it is given as A 440 87 at

(1 A 439- 5 . MC6257 (JC527- 3 , EC 522 6 ) , S2 8 . (McLeod 69° Fahr., and is here reduced to 5yº Fahr.) 1834. Vienna opera .
and ' Ellis 1812. France : Paris Conservatoire . Copy of a fork | Fork given by Pro . Blahetka to Scheibler as a trustworthy A of the
(compared with the original, which is not in good condition , by Vienna orchestra . Cited as A 440 -7 by Delezenne who
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Scheibler,but i'2025 as a pitch of M . Cavaillé-Conake, a part

it with the Berlin fork , A 441. 8 ; de la Fage apparently cites this Hill and Sons, organ -builders. Here again the numbers are
as both A 440 37 and A 440 -33. This fork was found in a lumber different from ( 1 ) MA 4417, because they are calculated from an
room in Scheibler ' s former dwelling in 1879 , and was lent to me original C .
for examination . It had the words, “ Professor Blahetka , Wiener A 441 8 . EC 525-4 (MC 528.6 , JC 530 -2 ), S 3:07. (Scheibler,Orchestra ," written on the inside of the prongs. It had, appa
rently, been slightly wrenched , and could not well be counted for

“ Tonmesser, " p . 53, given as A 441.625 , here reduced to 59° Fahr . )

6 secs . ; it was also exceedingly rusty .
1834 c, Berlin ; Opera . Considered by Scheibler a trustworthy fork

Its present pitch , so far
as I could ascertain , is A 439 9 , so that it has lost V 1 . 2 , owing to

of the Berlin Orchestra ; but he was certain that Berlin forks
varied V 1. 5 to V 2 , and thought this sufficient to make a part

ill - treatment. This is the largest loss in any tuning fork I have

yetbeen able to ascertain ( see p . 297,and A 441.8 , (1 ) A 443- 2 ).
possible or impossible to a singer . M . Cavaillé- Coll, who cites
this , also cites À 441 025 as a pitch of the Vienna opera measured

A 441 2 , EC 5247 (MC527-8 , JC529 4 ), 83:05. (Ellis.) 1878 , by Scheibler, but I do not find it in his book . This fork was found

London , Covent- garden . Fork then in possession of Messrs . at the same time and place as A 441' 1 ; it has been a good fork ,

Bryceson (since retuned ) , giving the pitch to which the organ at and can easily be counted for 10 seconds, but it is very rusty . It
Covent-garden Opera was tuned in 1878 . In 1879 it was raised to now measures A 4409. Hence it has lost V0. 9 . The other fork
A 4456, which see, while in thetheatre itself Mr. Hipkins observed had lost V 12. The beats between the forks in Scheibler' s time
it by beats with his own fork as A 41907 , which see." Mr. Hipkins were 0 .76 per second . They were now , by the measurements, 1 .07 ,
also recorded the pitch of the harmonium at Covent-garden , June, and by observation 1. 0 , which was difficult to observe with accu
1877 , as A 419. 2 , and in July , 1878 , as A 447 - 5 , while the orchestra racy on account of the badness of the other fork . Hence the beats

at this last date was ( 2 ) A 449 . 9 . See these numbers. Theheat of between them have increased 24 to . 3 . This is accounted for by

the theatre sharpens the organ, so that when , in 1879,Mr. Pitman , the difference of their loss , 1 . 2 - 9 = ' 3 . This loss by rust is con
the organist, adopted the plan of keeping the A of the organ going siderable . Large forks do not seem to suffer so much . Scheibler ' s
for half an hour for the band to tune by , the pitch rose . In 1550 , V 219, found at the same time, is now V 21877 , and hence has lost
the pitch is to be reduced to the French A 435 ' 4 . - 23 by rust. (See (1 ) A 443 2 below , and Art. 10, p . 297.)

EA 441. 3 MA 438. 8, JA 437 -31, C 5218, S3:05 . (Ellis. ) 1812, (1 ) MA 4420 (JA 440:6 , EA 444:6 ), C 5297, S 3 :08 . ( Ellis . )
London . Fork bought about 1812, when Mr. Hullah was giving London , 1690 . B . Schmidt' s Organ , at Hampton -court,measured
lessons in singing on Wilhem ' s method , and issued by his autho from the unaltered C of the choir organ (see MA 4417) . Messrs .
rity , stamped , “ Do. 512, vib . per sec. C . J . W . Parker, West Hill had altered the temperament to equal, and I measured their
Strand." Another copy issued at the same time, and bought by EA 445 , which agrees closely with the above. All at 69° Fahr.
Mr. de Pontigny , measured C 525 . 06 , or within 0 . 2 vib . of the same 1 ( 1 ) A 442-5 , EC 526' 2 [MC529- 3, JC 532.0 ), S3:10. (Delezenne. )
pitch . The error was therefore not the fork maker's . In his 1854, Paris : Italian Opera . As determined by reeds giving that
report to the Society of Arts on Uniform Musical Pitch , 3rd June, pitch , for which there is no other authority .
1859 , Mr. Hullah says that the original of this fork was tuned by
the siren , and that it had been largely used , and that several (2 ) A 442-5 . (Fr . Com . ) 1859, France ; Toulouse, Opera .
important organs had been tuned to it , and also states in a note (See ( 2) A 137 .0.) Fork sent by M . Mériel, Director of the School
that Mr. J . H . Griesbach had measured the fork by his process , ofMusic at Toulouse.
and found it C 521 6 . This statement shows the untrustworthi ( 3 ) A 442:5 . (Fr. Com .) 1859 ; Brussells , Theatre. Pitch recom
ness of both methods. A particular point had been made of mended and used by M . Bender , Musical Director to the King of
reaching C512, and C 524 8 resulted , being S :43 too sharp , that is the Belgians, a quarter of a tone flatter than his military pitch ,
very nearly a quarter of a tone, and not, as Mr. Hullah says , & A 455 ' 5 , which see .
quarter of a semitone. • A44217 , EC 526'5 (MC529 :6 , JC 531-2 ), S 3: 11. (Ellis .) 1878,

• ( 1) MA 441 ( JA 441.0 , EA 446- 1 ) , MC528 ' 4 (JC 531-7 , EC Austria . Small Franciscan organ at Vienna , kept at modern
530-5 , B flat, 472 6 , S3:07 . ( Ellis . ) 1690 , Hampton - court. Bern - pitch ( compare St. Stefan , ( 2 ) A 443 .2 ) for the purpose of musical
hardt Schmidt' s Organ . Firstly , a B flat pipe (12 in . long and services and performances (" zur Benützung bey musikalischen
1. 2 in . in diameter ), belonging to this organ before it was altered Aemtern oder Aufführungen " ) . From a fork tuned for me by
by Messrs. Hill and Sons,and in possession of Messrs. Broadwood, Organ -builder Ullmann, who also tuned C525 - 5 , showing that the
was measured as 470 9 , at first ; but after the mouth had been temperamentwas equal, but not quite perfect. (See large organ,
cleaned at 4729 and 472. 3 , mean 4726 , here adopted , all reducedlopted . all reduced | A 4576. )

to 59°F . Messrs . Hill informed methat they had not altered the ( 1 443. 0 . EC 526 . 8 (MC 529 . 9 , JC 531.6 ), S 3 : 12. (Fr. Com . )
pitch of C when repairing the organ . Secondly , on 15th August, 1859 : Bordeaux. Opera . Apparently the fork sent by M . Mézeral,
1878 , I measured the pitch of C of the Choir Organ at Hampton - conductor of the orchestra , who said that he first adopted the
court Palace as C 528 . 7 . (See MA12. ) Thirdly , on 14th October , Paris pitch . A 448. but found it fatigued his singers too much .
1879. I measured at Messrs. Hill and Sons' a perfectly untouched l Yet the difference between that pitch and this is barely & comma.

1 A from the old Echo Organ at Hampton -court. I had to tune a
pipe to the Octave below , asmy measuring forks did not reach so (2 ) A 443:0 . (Fr. Com . ) 1859, Germany, Stuttgardt, Opera .
high , and this gave me A 141. 25 at 59" Fahr ., whence MC 527 9. (UA 443 : 1 . MC 530 : 1 [ JC 531.7 , EC 526 91, S3:12 ; pressure
Fourthly , Dr. Robert Smith (" Harinonics " 1859, p . 192) measured 3 in . (Ellis. ) 1815c, Durham ; organ built by Bernhardt Schinidt,
his Trinity College Organ D , which was B . Schmidt' s original C as altered by shifting . One of the original pipes, 2 Bfiat, was of
( for the pipes had been shifted ) , in September, " at temperate or exactly the same dimensions as that from Hampton -court ( see
thereabouts," as V 524 ; in November, when " cold ," as V 508 ; and A 441. 7 ) ; but, as it had been pieced by Bishop , I selected the 2 A ,
in August, when “ pretty hot, " as V 536 . If we assume " pretty which was unpieced . It is , however, certain that this 2 A was
hot ” to mean 72 - Fahr. , " temperate or thereabouts " to be 501 , originally Schmidt's 2 G sharp , giving A 474 ' 1, which see. The
and “ cold " to be 21 . Fahr., which is possible , then thenumbers of present organ , by Willis , is in his own pitch (see A 444 -7 ) .
these three temperatures gives the original Cas 528 : 8 , 528 :6 , and
528 1 respectively , which agrees remarkably well with the above ( 2 ) A 443: 1 , EC 527:0 (MC 530' 1, JC 531.8 ), s 3 : 12. (Ellis . )
MC 528 . 4 . Dr. R . Smith ' s method of measuring by a weighted 1869, Italy : Bologna , Liceo Musicale . Fork sent officially to the
string was perhaps not safe within 4 or 5 vib ., and the method of Society of Arts a representing the pitch used at this Liceo . Men
reduction of temperature is also not perfectly safe. From these sured graphically by Sig . Lorenzo della Casa , Professor of Physics
measurements, there can be little doubt that this was one of at Bologna , and the engineer Sacchetti , and by the siren by Sig .
Bernhardt Schmidt's pitches. (Mr. T . Hill is positive that there is Carlo Verardi, Professor of Music there, as 443.88 ; apparently a
no trace of the pipes ever having been shifted . ) But it also seems mean of many attempts. Meant for A 444 .

to be certain that he used a sharper pitch at St. James's Chapel ( 1 ) A 443:2 , EC 527: 1 (MC530-3 , JC 531: 9 ], 53.13. (Scheibler,Royal, and Durham Cathedral. (See À 174 ' 1 .) What he used at St. as cited by Delezenne, who gives A 413' 0 ; but, if Scheibler pub
Paul's cannot be inferred with certainty . ( See A 414 .6 . ) The Temple lished the numbers, they must be reduced to 59° Fahr., as above . )
organ is also doubtful. All these organs seemn certainly to have | 1834, Vienna ; Streicher. Although I cannot find this pitch in
had A 441.7 at one time, and both the Temple and St. Paul's were Scheibler's Tonmesser," a fork , with diverging prongs, and very
flattened by Bishop. (See end of remarks on ( 1) A 422.5.) rusty, was found at the sametimeas the forks A 441' 1 and 441'8 ,

• ( 2 ) MA 441:7 . (Hill.) 1814p, London ; Whitehall, Banqueting bearing the name " Streicher," in ink , inside one prong. The fork
room . Mr. T . Hill says that this organ was sharp ,and of the now measures A 442.78 ; hence it has, apparently , lost V0:43 by
same pitch as Hampton - court before he altered it ; but it had rust, which is not excessive . (See Art . 10 , p . 297 .)
becn ältered by Elliott in 1814 . It is possible, however, that it ( 2 ) A 443: 2 . EC 527 1 IMC 530- 2 , JC 531 7 ), S 3 13 . (Ellis. )
was originally as sharp as the original Durham organ (see A 474 1 ) , 111878, Austria ; Vienna , St. Stefan Cathedral Organ . From a
before Mr. Hill had to deal with it . It was the first organ built fork especially tuned for me by the Organ -builder Ullmann, giving
by Bernhardt Schmidt in England . Indeed , it is said that A 440 ' 1 at 90 R . The pitch was intended to be the same as the
Charles II. sent for him on purpose to build it . It was always in opera (see ( 2 ) A 446 - 8 ) , and the organ was tuned to the same fork .
the banquetting-room ; so that it escaped the flames when the If so , there must have been an insufficient allowance for tem
chapel was burned , and George I. afterwards opened the ban perature. This is , however , a modern pitch , and does not at allquetting -room as the Chapel Royal. Purcell was organist there . represent the ancient pitch of this organ , which was a very old

(3 ) A 4417, EC525:3 (MC528 4 , JC 530:0 ), 83:07. (De Prony , one when described by Hopkins (“ Organ ” ed . 1870 , p . 406 ) .
from de la Fage ) Paris , 1832 . Proposed as a standard by De Prony, ( 1 A 443 : 3 . EC 527 . 1 MC 530 -3 , JC 631.9 ), S 3 : 13 . (Wölfel. )
according to A . de la Fage. It will be observed that the EC and JC | 1836 , Paris ; Wölfel' s pianos . Cavaillé - Coll, who cites this pitch ,

here are different from what they are in ( 1 ) MA 4417. The reason explains thatWilfel, a pianoforte -maker in Paris , made a tono

is that here they are taken from an original A , and there from an meter for himself from Scheibler ' s description . Delezenne and

original B flat. de la Fage attributes the measurement to Scheibler, but I find
( 4 ) EA 441mg MA439-1, JA 437.8 ), C625 ' 3, 83:07, pressure nothing about it in Scheibler' s works.

21 inches . (Ellis .) London , Aug . 1878. Standard pipe of Messrs (2 ) A 443-3 . ( Fr. Com .) 1859, Germany, Gotha, Opera .
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J orgot- carden Operaid that the new
impossible to said that the

• EA 4434 (MA 440.8, JA 439.4 ), C527' 3, 83:13. (Ellis.) 1878, (2 ) A 445 0. (Schmahl.) Germany, Hamburg . This was given
London : Messrs . Bryceson ' s standard pipe. meby Herr Schmahl ( see A 494 5 ) as the " old Hamburg pitch , "

A 443-5 , EC527. 4 [MC 530 -5 , JC 532: 2 ), S 3 :14 . ( Fr. Com .) but at what date is not stated .
1859, Germany, Brunswick, Opera . Fork apparently sent by ( 1 ) A 445 : 1 , EC 529- 3 MC 532 . 4 , JC 5341), S 321 (Scheibler' s

Kapellmeister Franz Abt. “ Tonmesser, " p . 53, No. VI. , given as 441. 87 , at69 - Fahr . ,and here

• ( 1) EA 443. 7 (MA 441:0 , JA 439:6 ), C527.6 , S3:14 ; pressure, reduced to 590 Fahr. ). 1831c, Vienna, Opera . Fork belonging to

3 in .' ' ( Ellis.) England ; Salisbury , St . Edmund's ; the pitch
Scheibler or his friends, the highest of six of Vienna, of which he

subsequently raised . From a pipe at Messrs . Walkers. Date
gives themeasure , and he considers it to be a " monstrousgrowth "

unknown ; pitch apparently modern .
( Auswuchs). This is , apparently , the fork cited as A 445 by Dele .

zenne (Lille Mem ., 1851, p . 15 ) , and also by Cavaillé - Coll ( " Du

• (2 ) EA 443n. (Ellis .) London , St. George's -in -the-East .
From a pipe in possession of Messrs. Walkers .

Ton Normal," p . 13 ). It is cited both as A 445 and A 445 44, :
apparently, by de la Fage, who gives the latter number to the

EA 444' 0 (MA441.4 , JA 440 ], C528 , 83. 16 . 1860. Intended | Vienna Conservatoire.
butunexecuted standard of the Society of Arts . For real standards | ( 2 ) EA 445 '1 [MA 442.5 , JA 441:1 ), C 529:3 , $ 3. 20 . (Ellis.)
see ( 1) A 449 4 and 4457 ; and for copies, see (5 ) A 448'0 , ( 2 ) 4484 | London , 1878 . Fork sold by Cramer as Society of Arts pitch , in
( 2 ) 445 ' 1 . This was also proposed by M . Aristide Cavaillé -Coll in possession ofMessrs. Bishop , organ -builders .

1858 ( see A 444 . 3 ). EA 445 2 MA 442: 5 , JA 441'21, C 529 4 , S 320 ( Ellis, at

EA 444 -2 (JA 440- 2 ,MA4415 ), C 5282, 83:16 . (Ellis.) London . 599 Fahr. ) , London. Church pitch of Mr. Henry Willis , to which
Old fork , date unknown , marked “ C ., Philharmonic. " I cannot are tuned the present organs of St. Paul' s and Durham Cathedrals
assign a date , but, as it does not belong to the old C 528 pitch . I (see A 444 '6 and A 4447), and also of Salisbury Cathedral, built

put it in eq . temp. 1878 , ofGlasgow Cathedral(Established Church ofScotland ) ,and the

( 1) A 444- 3 , EC 528:4 [MC531.5 , JC 533-1 ], $ 3 :17 . (Cavaillé
new Episcopal Cathedral of St.Mary , Edinburgh ,all recently built

Colì, “ du Ton Normal,” p . 13 .) 1810 . France ; St. Denis, cathedral
byMr. Willis . This pitch was derived from a pipe tuned at 65° Fahr,

organ , as re -built by M . Cavaillé-Coll, who advocates the use of
to a Society of Arts iork , by an unknown maker, now mislaid .

A 444 , EC 528 for the standard , like the Society of Arts.
Now , the pipe giving C 5 :29 :4 , at 59° Fahr., will sound C 532 7 , at
65° Fahr. , whence we derive EA 447 . 9 . This makes it probable

* (2) 444 3 . Temple organ, altered . ( See Appendix No. 9.) that it was one of Cramer ' s forks (see ( 2 ) A 418 : 1 ) . It was really

(1 ) EA 444 .5 (MA 441:0 , JA the same), EC 528 5 [MC 527 -5 ,
flatter than Griesbach ' s C 534: 46 , intended for C 528 ( see ( 1 ) A

JC 529 . 2 ), 16 F 44 098, S 3 :18 (De Prony, “ Méc. Anal., " Part 2 , p .
449 4 ) . I am much indebted to Mr. Willis for much polite atten

495 . ) 1815 , Paris . It was determined as the unison of a brass tion respecting his organs .
wire. 1 :49 mètres long , weighing 12.783 mille rammes, and l A 4454, EC 529.7 (MC532- 9 , JC 534 '5 ], $ 3 '21 (Delezenne.)
stretched by a weight of 15000 millegrammes. The usual formula | Vienna, 1845 ; Conservatorium . Fork obtained , and lent to M .

( p . 298 , note 5 ) gives the sameresult. Of course , there is consider - | Delezenne by M . Marloye.
able uncertainty. Possibly both this experiment and the former ( 1) EA 445 5 (MA 442- 8 , JA 441-5 ), C5297, 83-21. (Ellis.)
( A 438' 2 ) referred to the samereal pitch , but, if so , as they differ London , 1860 . Copy of Broadwood' s medium pitch , made for the

by V 6 :3 , they would serve to show the untrustworthiness of the Society of Arts, 1860 (see EA 445- 9 and ( 1) 446-2 ).
method . De Prony uses equal temperament only , and considers ( 2 ) A 445 .5 (Hipkinsand Ellis ,) October, 1879, London . Her
that this pitch is that of the actual orchestra , which he says is Majesty' s Opera band during performance , from a fork tuned by
about one -twelfth of an octave above the old ton d ' église em - | Mr. Hipkins, and measured byme (see ( 2 ) A 4449)
ployed by Sauveur. He reduces this and the experiment in A 445 ' 6 . EC 529.9 MC533:1 , JC 534:7 ), 83.22.
EA 438 . 2 to give C132- 29 and C 130 : 36 (which should be , taking

(Ellis.) 1879,
I London . Covent-rarden . Fork in the possession of Mr. Pitman .

equal temperament, EC 132: 14 and EC 130 . 28 ) . Then he reduces

both by one semitone, and obtains what he supposes to be the old
organist, and Sig . Vianesi, conductor, to which the organ at

ecclesiastical pitches , C124 and C123 (which should have been
Covent- garden Opera was tuned at the beginning of the season of

C124 *7 and C 122 97 ) ; and he then compares them with Sauveur's
1879 . Mr. Pitman said that the new pitch was settled at the end

C 122 (which should have been C 120 .875 , see A 406 '6 ). The whole
of the previous season , because it was impossible to get the oboe,

process is entirely erroneous. Equal temperament should not
bassoon , and flute to play at a lower pitch . Healso said that the

have been employed , nor can the orchestral pitch of 1815 be
singers themselves, having been used to a higher pitch , objected

Assumed as the ton de chambre of the ton d 'église of 1713 ; nor,
to using a low one . During actual performance, when the organ

finally , does Sauveur represent his pitch as the ton d ' église . The
A was given out for the band to tune from , Mr. Hipkins found

mean of these two experiments of de Prony, is EA 441: 35 . M .
A 449 7 ; see also A 4412.

Cavaillé -Coll (" Du Ton Normal," p . 13 ) cites from de Prony the A 445 . 7 , EC 530- 1 (MC533-2 , JC 534:8 ), S 3. 22. (Ellis .) 1860,
mean of two experiments in 1832 " ( instead of 1815 ) as A 441 915 . London . Fork made by Mr. J . H . Griesbach to represent 2 A

Can they be corrections of the same ?
equally tempered to his 1 C528 , which was really C 534:46 (see

(2 ) 444 -5 , EC 528.6 (MC 531.74 , JC 533-3 ), S 3 :18 . (Lissajous,
( 1 ) A 449 4 ) . The box containing it says : - " The Pitch of the Fork

in musical notation derived from the
from

producing the note 2 A
de la Fage) . 1858, Madrid , Theatre Royal. Sent to

Adrien de la Fage by D . Hilarion Eslava , Maitre de Chapelle
above- named 1C (also in musical notation ), was obtained by a

to the Queen of Spain . The ton de chapelle is said to be an equal
monochord , the length of its string 20 in . , tuned to the note 2C

semitone flatter. (See ( 1) A 419 :6 .) French pitch was adopted by
( in musical notation from the 1 C 528 vibrations in a second , the

the Spanish Government, 18th March , 1879 .
whole length of string being equal to 1000, the tempered 2 A is

produced by 594 thousandths." It should be 594'6036 . With so
• EA 444 . 6 MA 442, JA 440 '61, C 528 - 7 , S 3 . 18 . ( Ellis. ) 1877 , short a string , tuned to the Octave b - low by ear only , errors were

London ; St. Paul's Organ . Fork , in possession of Mr. Hipkins, inevitable. It is remarkable that this pitch is more nearly what

tuned to a piano which had been tuned to St. Paul' s organ for the was wanted ( A 444 ) than Griesbach ' s C 534:46 (see ( 1 ) A 449 4 ) .

performance of the Passion Music in March , 1877 , and had been | Fork lentby the Society of Arts. (See ( 2 ) A 448 4 .)
observed by the organist, Dr. Stainer, to go well with it. But this ! " ( 1 ) MA 445 8 (JA 447 . 2 , EA 450 21, MC 533 3 ( JC 536 - 6 ,

was after the organ had been adjusted and almost rebuilt by EC 535:41, 2 B flat 477 : pressure , 21 in . ; S3' 23 . (Ellis .) Experi

Willis to his own pitch , A 445 ' 2, which is only V .6 sharper than mental pipe , intended to be an exact copy of the Hampton -court

the above, and hence implies that the piano was tuned to the B flat pipe (see A 4417) . The length , diameter, and pressure of

organ at 57.5° Fahr. in place of 59° Fahr. wind were the same: yet, instead of 4726, I obtained 477. The

• A 444 . 7 , EC 528. 9 (MC 6320, JC 533:6 ), 83:18. (Ellis .) 1879,
difference must have been in the mouth , foot, and newness, and

England. Durham Cathedral organ , after it had been rebuilt by
serves to show the kind and amount of error ( 8 0 . 15 ) that may be

Willis to his own pitch , A 445 ' 2, from which my measurement
expected in the numerous cases where I have had new pipes

differs by only V 0 :5 , and considering that the Durham organ was
constructed . Under 3 } in . and 4 in . pressure , the pipe gave

measured in the organ at 44 ' Fahr., and Mr. Willis 's standard
B flat 478 ' 1 and 480 .01, whence MA 4468 and 448 6 . But the

pipe separately at 61.5° Fahr. , and then both reduced to 59° Fahr. .
pressure 2 ) in , has been retained here because it was that used

it shows a very satisfactory agreement.
at Hampton - court , where the original pipe existed .

( 1 A 444 . 8 EC 528 9 (MC 532. 0 , JC 533 .71, S3.19 (Fr. Com . )
( 2 ) A 445 8 , EC 530 15 (MC533 33, JC 035 ), S3:23. (Lissajous,

from de la Fage.) 1856 , Paris , Opera . Exact pitch , on the
1859 , Italy, Turin , Opera . This was apparently the fork sent to authority of M . Bodin , professor of the piano and harmony .
the Commission by M . Coccia , director of the Philharmonic Society

at Turin , and maestro di capella of the Cathedral of Novara . M .
(3 ) EA 445 8 (MA 443-1 , JA 441.8 ), C530' 1, S3:23 ; pressure,

Coccia says that this pitch is the mildest (il pir mite) thathe has
| 3 in . ( Ellis. ) 30th September, 1867 , London , Exeter -hall. Both

met with
organs, built by Messrs . Walker ; measured from a pipe of the

larger organ in their possession . Since sharpened to A 447 3 .
(2) A 444: 8 ( Fr. Com .) 1859, Germany, Weimar, Opera . EA 445 9 MA 4433, JA 4419 , C 530 :3 , S3:23 . (Ellis .) Lon

( 3) A 444 .8 (Fr. Com .) 1859, Würtemberg ; concerts. Fork don , 1819 -54. Broadwood's original medium pitch , belonging to
apparently sent by Herr Joseph Abenheim , Kapellmeister. the widow of the tuner Alex . Finlayson , who died 1854. The

( 1) A 444.9 , EC529 1 [MC532-21, JC 533:81, 83: 19 . (Lissajons, original fork having gone out of the possession of Messrs. Broad

from de la Fage . ) Naples, 1857 ; San Carlo . Fork sent by
wood , a copy was substituted for it , C 530 6 . An older copy , inade

Mons. E . Guillaume, conductor of the band of the Theatres Royal,
for the Society of Arts in 1860, is C 5297. These different values ,

Naples, to the (French ) Society of Pianoforte -makers.
529 . 7 , 5303, 530 -6 , are good examples of the errors usually made

in copying. (See ( 1) A 445 '5 and ( 1 ) A 446 2 .) This pitch was chosen

( 2 ) A 444.9 . (Hipkins.) 1850 , London ; her Majesty's Opera . quite empirically , by filing down an older fork . The present fork

Fork of the theatre. See ( 2) A 436 ' 1, and ( 2) A 445:6 . is the one of which a copy was sent to the French Commission on

( 1) A 445 . 0 , EC 529-2 (MC532- 3 , JC 534), S3:20. Näke.) 1862. Pitch, 1858 - 9 , and is called in their Report No. 2 , A 452 5 , showing

Austria , Vienna, Pianos. The piano of Kapellmeister Proch , that somegrave mistake must have been made in measuring , cal
while the opera was at A 466 , which see ; and also A 454 . culating , or printing .
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( 1 ) A 446:0 , EC 530- 4 [MO533-5 , JC 535. 2) 83 23 . (Delezenne.) was 0 5.35. 6 . at 640 Fahr, and, consequently, C 632-4 at 599 Fahr.
1854a , Paris ; Pleyel's pianos. Fork given to Delezenne by M . my standard temperature, whence the rest are ca culated .
Saunier, organist and music-seller , Lille . ( 1 ) A 4480, EC 532 8 MC536 0 , JC 537.6 ) 83:3 . . (Delezenne. )

( 2 ) A 446 0 . ( Näke.) 1859, Dresden , Opera . No authority but 1854, Paris. Opera Comiqre, as determined by reeds, sold as
Näke' s owr: is given , and in Dresden , it is denied that the pitch giving that pitch , for which there is no other authority .

was ever so high . (See , 438.9.) But, during the performance , the (2 ) A 448 0 . (Lissajous, in Fr. Com .) 1858 , France, Paris,
pitch may have risen with the temperature, as it would affect Grand Overa.
the wind instruments This was prolably the case here , the
pitch being taken during performance. (See A 445 . 6 , 447 5 ,

(3 ) A 448 0 . (Fr. Com .) 1859, Belgium , Liège. Pitch stated by

( 2 ) 449 . 9 . )
M . Dussoigne-Méhul, director of the Conservatoire , to be the same
with that of Paris . He wished to adopt this pitch , as the extreme

( 3 ) A 448 . 0 . (Fr. Com .) 1859. Austro -Hungary , Pesth , Opera . Llimit, to prevent further advance .
Apparenty from a fork sent by the Kapellmeister , Herr Franz

Erkel, who considered it high time to stop the irregularities
(4 ) A 448'0 . (Fr. Com .) 1859, France. Lyons, Opera , stated

which had been hitherto allowed in pitch .
to be the salue as Paris . M . Georges Haini, condnctor of the
orchestra at Lyons, thought the Paris pitch should be retained ,

* (4 ) MA 446 . 0 , MC533.6 , B natural 498 .63 ; pressure , 3 inches ; although it was so high , lest the brilliancy of the orchestra
83. 23 . ( Ellis .) This wasmerely an experimental pipe , to show might be impaired . This shows how merely orchestral the pitch
the effect of a difference of diameter , when the length remains had become.
unaltered . This pipe was 12 inches long and inch wide ; (5 ) EA 448OMA 445 - 4 , JA 4441.0332- 8 . ( Ellis . ) 1869, London .
compare ( 1 ) A 445 . 8 , for one, 12 inches long and l . 2 inch in dia
meter ; A 434•7 , f. r one, 12 inch - s long and 95 inch diameter. The

Copy made by Mr. Hipkins of a fork shown to him at the

following is a comparison of results :
Society of Arts Rooms, in 1869 , as their standard , but different

from Griesbach's. See (1) A 449 4 .
PRESSURE . (6 ) A 448.0 . ( Schmahl.) 1839-40 ,Germany, Hamburg . Opera

Diameter. 2 inch . 31 inch . 4 inch , u . der Krebs.
1 . 2 in . .. . ... V 477 .04 4781 . . . . . . 480 :01 (1 ) A 448 .1 . EC 532.9 [MC536: 0 , JC 537- 7 ), 83:32 (Fr. Com .),
.95 in . . . .. . V 484.87 .. .. .. 489 .71 490 .49 1859 , Germany, Munich , Opera . Fork apparently sent by Kapell

.75 in . . ... .. V 497 . 21 . . .. . . 498 .63 ... . . 500 - 15 meister , Franz Lachner , who waswarmly in favour of a settled

pitch .
( 1) EA 4468 (MA 443.6 , JA 442: 2 ), C530 6 , 83.24. ( Ellis.)

London , 1.54-79 .
(Ellis .)( 2 ) EA 448 .1 (MA 445.5 , JA 444•1). C 532.9 , S3 32

The copy of Broadwood 's medium pitch , now
used in their house for pianosnotmeant for public concerts. See

1878 , London . Fork in the possession of Messrs. Bishop , made

EA 445 . 9 . This is the pitch to which Mr. Randegger has adapted by Walker. No other note .
his indications of compass of yoice. See Art. 21, p . 303 . A 448* 2 , EC 533. 1 (MC 536. 2 , JC 537.9 ), 83.32 (Ellis. ) 1869,

( 2 ) A 448 .2 . EC530•43 [MC533•77, JC 535•2], 83. 24 . (Lissajous, termany, Leipzig , Gewandhaus Concerts. Fork sent officially

from de la Fage.) 1856 . Paris, Opera . Fork cominunicated to I to the Society of Arts, and lent for measurement.

the French Hociety of Pianoforte-makers, 1st September, 1856 . LA448-3 . EC533•1 (MC 5:36 - 2. JC 537. 9 ] 83:32 (Delezenne.)
( 3 ) A 446 2 (Lissa jous, from de la Fage.) 1856 , Paris 1854 , Paris, ( prra , as determined by reeds, sold as giving orera

Conservatoire.
pitch . They beat slowly with the Lilie theatre fork , see A 450 5 ,

(4 ) A 446 .2 . (Fr. Com .) 1859 , Holland , the Hague, Conser . There is no other authority for this pitch .

vatoire. Aparently the fork sentby M . Lubeck , director of the ( 1) A 448'4 , EC 533: 3 (MC 536 -4 , JC533•1] 83.33 (Lissajous,
Conservatoire there , who said that he himselt had had to contendcited by de la Fage. ) 1857, Beriin Opera . Fork sent by Herr
with continual rise of pitch . Taubert, conductor of the Opera at Berlin , to the French Society

A 446. 6 . EC 531 1 (M05342, JC 536). 83.26 . (Delezenne. ) |e of Pianofortt -makers.

Milan , 1845 . Fork obiained and lent to M . Delezenne by M . ( 2) EA 448 4 (MA 445 8 , JA 444.4 ). O5333, 83.33. (Elis .)
Marloye. 1860 Lindon . Fork purchased at Messrs . Cramer and Co ., the

A 446V , EC 531 .2 [MO534.4 , JO 536 83. 26 . (Ellis .) 1876 , authorised agents of the Society of Arts, stamped Society of

London Fork bought at Mssrs. Crainers', as giving concert Arts , 0528 vib , per sec . " Another copy sold by Cramermeasured

pitch ; I was affered the fociety of Arts forks if I liked , " they 0531. 1 , and I observed that most of the copies showed me beat I

only differed by a shade. " The coresponding O fork bought at I or 2 in a sec . with one another. (See also ( 2 ) A 445 1 . 445 - 7 , ( 1 )

the tinie was C 533. 24 , and hence not quite in correct tune with 449 4 . ( 2 ) 450 : 3 . ) A fork bought at the same time as the first , and

it . I don 't know where they were using such a pitah at the time. stain ped “ A q . tempt. to C 528 vib . per sec . Society of Arts , " was

But I had bought a fork elsewhere , marked " A Walker," sone exactly A 418. 4 . and hence was an exact EA to this O , but not to

years before , which gave A 446 :4 , practically the same. 0 528 , which would give EA 444 .

(1 ) A 446 .8 , EC 531:3 [MC 5: 34 :5 . JC 536•2 ] 83.27. (Delezenne.) A 448 8. EC 5.337 [MC 536-8, JO 5:38 :5 ). 83: 34 . (Fr. Com .)
Lille, 1851. Festival organ , Fork by which M .Mazingue (see 1859, Leipzig . Fork apparently sent by Herr Ferdinand David ,
A 384- 3) tuned the organ . director of the Leipzig Conservatoire, who expressed hiinself

(2) A 446 8 . (Ellis .) 1878 , Austria, Vienna. Pitch of the strongly in favour of a uniform pitch as “ putting an end to

op ra from a fork sent to me by the organ -builder , Ullman , who
many doubts, annoyances,and even caprices."

hau chargeof the organ there, as the pitch to which it was tuned . A 449.0 , EC 533.96 (M0537 .13. JC 528 - 8 ), 83 35. (Lissajons,
This would , of course, rise with the temperature of the house . Bull. so . . Enc. liv . , 1854 . 1855 , Paris, Opera . Experiments made
In 1860 , French pitch was introduced , and was still the rule by Lis -ajous and Ferrand , a first violin at opera . It is stated
in 1809 , as officially communicated to th Society of Arts. (See that Marlı ye could find no fork or fixed pitch of the French
A 435 - 4 . ) The modern rise , which is stated to he several years Grand Opera .

old , is comparable to that of Covent Garden Theatre. (Nee A 449 2 . EO 531. 2 (MC 537'4 , JC 539.0 ], 83:36. (Hipkins.)
A 441•2 , 445 -6 , (2 ) 449.9 .) For thu pirch of the Vienna opera, June, 1877 . London . Pitch of the harmonium at Covent-gardenbefore 1853, see ( 2 ) A 4565. 1 . To the ahove pit h ere ind the opera . (Bee A 441 2 .)
orgins of St. Stefan (see ( 2 ) A 443.2 ) , St. Michael, St. Peter ,

( 1 ) EA 449 4 (MA 446 - 8 , JA 445 . 4 ), 05 34 : 16 , 83:37 . (Ellis. )
and St. Maria Schnee (formerly Minoriten Kirche ) . Tois must, 1860 . L nuon. Fork made by Mr. J . H . Griesbacle, for the
however , be taken only as the mean pitch . The church organ of Society of Arts , to represent its proposed standard , 10 528 . The
St. Michael was once as high as the larger Franciscan organ

box containing it has thenote : - " The pitch of the fork produc
(see A 457 . 6 ) , but the pipes have been pieced throughout, and ing the note 1c in musical notation ), 528 vibrations in a second ,
the pitch lowered . (Abstracted from notes by Herr Ullmann .) was obtained bymvapparatus, for registering and printing the

A 447.0 . EC 531•8 (MC534.7 , JO 536.4 ). 83.27. ( Fr. Com .) 1859. vibrations ofstrings, shown at the Exhibition of the Society of
France, Marseilles, Conservatoire . M . Aug . Morel, director of Arts, 1860." Sre Art. 13. p . 298 . Lent by the Bociety of Arts ; a

the behool there , a branch of the Paris Conservatoire , wished to poor fork , which can scarcely be counted for 10 secs. , quite unfit
retain old French pitch in order to preserve the brilliancy of the to be a standard . Bee A 445 7 and ( 2 ) 448.4 .
orchestra . (2 ) A 449.4 . EC534. 4 (MC537 . , JC 539 - 3 ), 83:37. (Ellis .) 1869 .

A 447.3 . EC 531. 9 (M0535 .0 , JO 536 7 ), 83.28 ; pressure, 3 in . Germany ; Dresden Opera. Fork sent officially to the Society of

( Ellis.) 1879 , London , Exeter-hall. Both organs builtby Messrs. Arts, as representing the pitch of the Dresden Band , by the late
Walker : from a pipe in their possession (see their former state kapellmeisteKapellmeister Rietz,who , at the same time, says that the Dresden

( 3 ) A 445 .8 . ) pitch is A 446 . Both are apparently errors. Herr Moritz

A 4474. EC532.06 MC535 2, J0536 . 9 ] 3 29 . Fürstenau , the librarian , says that no such pitch was ever used
(Lissa jous, Lat the theatre and sentme his official fork . A 437 . 8 (see also ( 2 )

cited by de la Fage. ) Paris, 1856 ; Italian Opera Fork com . A 438 9 ), which he believed to be A 440 . Herr Rietz apparently
municated by M . Bodin , professor of the piano and harmony. transcribed the pitch A 446 (which see ) from Näke's buoks, and

A 447.5 . EO 532. 2 (MC535-3 , JO 537.0 ), 83.29. (Hipkins.) sent by mistake a Leipzig Gewandhans fork (see A 448 * 2 ) , being
Jnlv . 1878 , London , Harmonium at Covent-garden opera . See probably very ill at the time. But the fork is officially sealed .
A 4412. and hence I feel bound to insert it. Lent for measurement by
EA 447. 7 (MA 445 - 1, JA 443 7 ), 532-4 at 599 F ., 83. 29 . (Ellis.) |

1877 . Gloucester Festival organ , built by Messrs. Walker, and A 449.9 , JC 534 : 8 (MC 538.0 , JC 519 -7 ), 83.38. (Hirkins.)
subsequently removed to Brecon ; tuned especially at 64" Fahr, | 1879 . London : Opera , Covent- garden . Pitch of the band duriny

performance. Taken by beats with a measured fork while
which measured 0 535 . 16 at 599 Fahr. Hence the organ pipe | the organ A was held to tune from (see A 441. 2 and 445 - 6 ) .
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A 449.8 . EC 534.9 FMC 538.0 , JO 539•7), 83.38 . (Fr. Com .) | A 453.0 . EC5387 (MC541. 9, JC 543•6 ] 3.50 . (Schmahl.)
1859, Prague : Opera . Glückstadt, in Holstein . Organ built 1045 ; improved by

( 1) EA 449 . 9 [MA 447 - 2, JA 445 .81. O 535. 83:39 . (Elis ) | Schnitger, 1665 : exainined by Herr Schinabl, in 1879, who found

1877 , London . Copymade for me by Mr. H . Keatley Moore, of A between V 145 and 444. 5 . at 4°R. 41- F , giving A 453: 3 or

Messrs. Moore and Moore , of the Standard fork usedby Messrs. A 4528, at 59 . F . for which I have selected 453 as a mean. This
Collard , supposed to be meant for the Society of Arts bitch (see cannot be distinguished in intention from Lehnert's positiv ,

( 1 ) A 449 4 , ( 2 ) 448 : 4 , 445 : 7 ) . A 455 . 2 , although it is 80.09 flatter .

(2 ) A 449 9 . EO 5.35 :0 SMC538'2 , JC 539.8 ), 83:39. (Hipkins.) EA 453- 4 [MA450-7 , JA 449:3 ], C 539- 2, 83:52 . (Ellis.) London .
1878 , London ; Covent- garden Opera . Pitch of the band during Copy by Mr. Allen , of Percy -street, of a fork used by Sir M .
actual performance (see A 4412and 449: 7 ) . Costa , at Covent- garden Opera ; date unknown . (See A +52 5

(1 ) A 450 - 3 , EO 535.5 SM053807, JO540•4 ), 83.40. (Lissajous, and (1 ) A 454 7 .) Bent me by Mr. Baikley , of Messrs. Boosey .

cited in Fr. Oum . ) 1856, Milan ; Opera . EA 4539 CMA 451. 2 , JA 4500] 0539. 8 , 83:54. ( Ellis, at 59 - F .)
London . Concert organ pitch of Mr. Henry Willis , to which are

(2 ) EA 450:3 (MA 447.6 , JA 446 3 ], 0535.5 , 83.40. (Ellis.) tuned the large organs of the Albert Hall, and Alexandra Palace .
1860, London . Copy by Mr. Allen , of Percy-street , of the Society This important pitch , writes Mr. H . Willis to ine , " was arrived
of Arts standard , lent meby Mr. Blaikley , of Boosey 's .

at byactual and continued observation of the pitch of orchestras,
A 450-5 . EC535:1 (M0538.8 . JC 540:6 ). 83:40. (Delezenne. ) especially when there was no organ to einbarrass it. " It gives

Lille, 1848 and 1854 ; Opera . Froin forks tuned by M . Colin , | 0513 - 2 at 65 - F . for which Mr. Willis estimated it at 0541. At
Oboist , during the performance of “ Robert le Diable, " 27 April, 61.5°F, when I measured the pipe, it was C 541. 2 , precisely tho
1854 , between the acts , and carefully verified . It was on the sameas Albert Hall when measured by Mr. Hipkins (see A 455 : 1) .
occasion of measuring this fork , that Delezenne ascertained the Mr. Willis builds all his concert organs to this pitch , thus re
importance of having a string on his sonometer , which was as estal.lishing the old difference between chamher ( concert) and
thin as could bear the strain of tuning. Using strings of .6154 | church pitch . For Mr. Willis 's church pitch see A 445 2 .
and 1280 millimetres in thickness , he found that the lengthsness, ne round that the lengths A454 0 , EC 539 9 MC513 1 . JO 544. 8 ), 83:54 . (Näke. )
which gave the unison to the fork were 203.8 mm . on the first. 1862, Austria . Vienna . Piano of Kapellineister Esser, while the
and 1989 on the second . The former gave a pitch of V 439 615 ,

orchestra was at A 166, the regular fork at A 458. 1, and the piano
and the latter V 150 .4776 . He, therefore, believes that the thick of the other Kapellmeister Proch at ( 1) A 445 ; see those pitches.
ness of the string produced in this case an error of V 10 .8326 , or
80: 42 . (Lille, mem . 1854, p . 1 . ) EA 454 -1 (MA451:4 . JA 450 ] O 540 , 8355. (Ellis.) London ,

Feb . , 1877 , Crystal Palace . From a fork in Mr. Hipkins's posses
EA 450' 6 MA 448 - 1 , JA 416 * 7 ], 0536 , 83'41, (Ellis .) 1877 . I sion . tuned under his direction to the piano supplied for the

Glasgow : Public Halls. From the fork settled by the organist , I Crystal Palace concerts of that day. ( N . B . - This is the pitch
W . T Best , and the late Henry Smart, organist and composer, | wrongly attributed to the Philharmonic of that date in my
as the pitch for this very fine organ , temperature not stated , former paper, Guc . Arts Journal, 25th May , 1877 , P . 683 , under
erected by Messrs . T . O . Lewis and Co. , of Brixton , lent me by 0544 3 .) Dr. St ne had an A fork , made to the same band in
Messrs . Lewis . This is , apparently , a rather sharp Society of March| March , 1877 , which I measured by Apprinn as A 458 , and on1877 which I mane
Arts fork , and is nearly up to concert pitch . reducing by 7 .6 per thousand , this will become A 454 -6 , agreeing

A 450-8 , EC 536.0 (MC539.2 , JC 540- 9 ]. 83:42. (Wieprecht, very closely with the above, but the fork having been lost , I
cited by Fr. Com . . 1858, Germany, Berlin ; Opera . Original have been unable to re-measure it .
statement not found . A 454 2 M0543- 4 ( JC 545. 0 , EO5402), 83.55 . (Ellis .) 1715c,

A 4510. EC 536 : 3 TMO 539 . 5 , JO 541.27, S 3 :43. (Mahillon .) | England , London . Very old fork , of the same shape and work

1879, Bruxelles . The standard for brass instruments made for manship as Mr. Driffield 's tenor A (see A 419 : 9 ) , but 81-36
the Belgian army, by V . Mahillon . The fork sent to me, sold sharper. It is nearly as sharp as the highest London pitch in
commercially , was A 151. 9 . and as M . Mahillon could not | 1879 . Found in Myatt's market gardens, Brixton , March , 1878
guarantee its exactness , I have entered the pitch as it exists (gravelly subsoil) , when the land was cleared for building, and
theoretically . A large fork subsequently sent to Dr. W . H . Stone given meby Mr. Hipkins. There is no impressed mark upon it ;
was A 451. 7 . (See further details in Appendix No. 10 .) but it was written on with ink , and this has left a rustmark . Tho

(1) A 451 5 , EC 538 9 (MO 540 - 1, JO 541:8 ), 83.45. (Lissajous , whole fork is , however , so riisty , and the surface of the iron so

in Fr. Com . ) 1858 . Russia , St. Petersburgh , Opera . The tuning disintegrated , that it is difficult to discover what was meant.

fork sent by M . de Lwoff, master of the court and director of To the naked ey- there seems to b LA on one side, and A on tho

the Imperial Chapel at St. Petersburgh , was a fork . from other, and I have adopted this theory ; but under a magnifying

which this A must have been calculated , and as the three C glass , the letters seem to disappear. It is exactly a mean - tone

forks of Broadwood were misinterpreted as A 's by the Fr. Com ., large semitone sharper than A 424 .5 , that is , it would coincide

there is some doubt of this also . M . de Lwoff was strongly with a mean tone B flat on an organ of that pitch , and it seems,

against a high pitch , and considered that it greatly deteriorated th - refore , intended to be a semitone higher than the ordinary

stringed instruments by imposing thin strings on them . pitch of the time, the semitone being nece sarily taken large in
order to agree with a note on the organ . It thus became a

(2 ) A 451 5 . EC538 ·17 MC510 -12 . JO541.8 ) 83:45 (Näke.) higher chamber pitch , and would seem to establish the existence
1862, Germany ; Berlin Opera . Näke does not speak con of such a pitch in England . See notes on the two organs at
fidently , as if he had measured it . the Franciscan Church at Vienna , under A 457 6 . On account

(1 ) A45107, EO 537. 4 [MO540:4 , JO 542.0 ), S3 45. (Lissajous, of its very rusty state it may have flattened a little , but
from de la Fage.) 1867 , Milan ; Scala Theatre , Fork com - I certainly not more than V 4 in V 1000 , or V 1: 8 ; see Art. 10 , p .
municated to A de la Fage, by the director of the Journal 297 . Supposing it had suffered to this extent, it would have been
L ' Union Instrumentale. A 45A , or MB flat to A 426 : 2 , which is almost precisely the original

( 2 ) EA 451 7 . MA 449 1 . JA 447 .71. 0537 2 . 83.45 . ( Ellis. ) / pitch ( A 425 . 9 ) of Byfield Jordan and Bridge's organ , at St.
1878a , London . Fork in possession of Messrs. Bishop,marked | George's Chapel, Great Yarmouth .
C Philharmonic, possibly meant for the same pitch as A 452- 5 . (1 ) FA 4547 (MA452.0 , JA 450:6 ), 0540 8 , 83.57. (Ellis.)

A 451 8 . EC 537•2 (MC 540: 4 , JO542 1 ), 83.46 . (Fr . Com .) Unknown date, London . Copymade forme by Mr. H . Keatley
1859, Berlin ; Opera . Mcore, ofMessrs. Moore and Moore, of a fork at Messrs. Collard 's,

A 451.9 . EC 537.4 (MC 540.6 , JC 542 31, 8 3: 46. ( Ellis .) 1878 , used by Sir M . Costa at Covent-garden Opera, several (unknown )

London . British Army Regulation . Pitch for wind instruments, | years ago. (See A 452-5 and A 453.4 .)
from a fork sent by Dr. W . H . Stone. Compare A 451. (2 ) EA 4547. (Ellis.) London, July , 1874 . Fork representing

A 452 . EC 5:37 .5 (MC 510 -7 , JC 542:4 ). 83.46 (Fr. Com . ) 1859, the highest pitch of the Philharmonic concerts, observed by Mr.

Lille Conservatoire. Apparently the fork sent by M . Victor Hipkins ; tuned under his directions. I sed as Broadwood 's

Magnien , director of the Imperial Academy of Music , a branch highest pitch since 1074 , at the suggestion M . Charles Hallé
of the Paris Conservatoire (see EA 452-5 ) .

EA 452-5 MA 449.9 , JA 448.59. 0 538-2 , 83 49. (Ellis .) London . ) ( 3) 454 : 7 . (Ellis.) London , 1879. Fork lent by Messrs. Stein
1852- 1874 . Mean of the pitch of the Philharmonic Band, while | way, as showing the pitch of their London pianos.

under the direction of Sir Michael Costa . 1846 - 1854 ; tuned , during ( 4 ) EA4547. (Ellis . ) London , 1 - 7X, Messrs . Rryceson 's band
that period , by Mr. J . Black , of Broadwood ' s , approved by Sir pitch , to which they tune their high pitch organs. They, how
Michael Costa , and recorded by Mr. Hipkins. Retained as Broad ever , also tune in French pitch . St. Wicha - l' s , Cornhill , which

wood's highest pitch till 1874, when the pitch was sharpened at was rebuilt by Messrs . Bryceson , was tuned to this pitch .
the instance ofMr. Charles Hallé , see EA 454 .7 . This was London ,3 Halle , see EA 1547. This was London , FA 455 . 1 (MA 452' 4 , JC 151. 0 ), O 641. 2, 8 3 68. (Hipkins and
No. 3 . of the French Commission of 1858 . 9 , where it is given as Fllis 1 May, 1877. Wagner Festival at Albert Hall, giving , there
A 455 , showing an inaccuracy of measurement, calculation , or fore , the pitch of the Albert Hall organ . bserved by Mr. Hipkins
printing. The copy of this fork , prepared for the Society of Arts with a fork measured by me; temperature probably 611° Fahr.
in 1860, was C 538 - 1. ( see A453:9 ). ' r . Pole , on the delivery ofmy first paper, May 23,

A 452' 8 . Schulze's Tynedock organ . (See Appendix No. 11.) 1- 77 . said he had just been dining with Herr Wagner, who " com
A 452. 9 , EC538.6 MC 541 8 , JC547. 21, 83.50. ( Ellis .) 1878, plained bitterlv of "he inconvenience his singers had been put to ,

London ; Kneller-hall Training School for Military Music . From on account of the fact that the pitch they were obliged to sing to

a fork lent by Dr. W . H . Stone . The fork belonging to Messrs. here was so much higher than thatwhich they were accustomed

Boosey , horn -makers , lent by their manager, Mr. Blaikley , gives to . " For Munich pitch see A 435 ' 4 ; for Vienna see ( 2 ) A 44698 ;
A 452 .5 , the difference. 4 vib .. is merely a difference of fork . these were the chief places the singers camefrom .

makers. Messrs. Boosey also used a fork 0538·2 , which is in EA 455 '2 EC 541:3 [MC544:5 , JO 548°7]. 83.59. (Schmahland
close agreement with the calculated EC above. Ellis.) 1749 , Hamburg ; an old chamber organ , or positiv , built
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for a bürgermeister by Lehnert, in possession of Herr Schmahl, Temple organ (written , however, as two G sharps and two
who took the pitch by forks, which I measured and reduced , as D sharps, in Schmidt's own hand , still legible ). In 1815 , as Dr.
2B flat 483. 9 and 1 O sharp 572 8 ; these are only 82 92 apart, Armes thinks to be most probable , the pipes were shifted a
which may be possibly an equal minor Third out of tune. The whole tone, and the organ made a 16 G organ . In this case,
twomeasurements give respectively EA 455 . 8 and 454 -6 , of which one of Schmidt's G sharps was made into an A , and the other
I have taken the mean , which is $ 1 . 90 , or very nearly one equal into B flat, and two new pipes were added , which Dr. Armes
tone sharper than St. Michaelis, Hamburg (sce A 407. 9 ) , and now has , so that the compass which extended originally to
almost exactly in accordancewith present English concert pitch . | was raised to E . The pipe I measured as 2 A , was a 2 G sharp

A 455 3 , E0541.5 (MC5447, JC 546' 4 ], 83:59. (Ellis.) 1879, in the old organ , and that gives the pitch at the head of this
London . Fork lentby Messrs . Erard , as representing their concert article. That is , the organ was originally a great semitono

pitch . sharper than it was when Bishop dealt with it . The B flat
pipe I saw , which was exactly a foot long, was, therefore ,

A 455 -5 EC 541•7 (MC 544:8 , JC 596.6 ], 8 3 .59. (Fr . Com .) originally an A pipe ; that is , the Durham was an A foot organ ;
1859, Belgium , Brussels , band of theGuides (see A 4510) . A and this leads directly to Tomkins's pitch . In the preface to
rently the fork sent by M . Bender,musical director to the King Rev. Sir F . A . Gore Ouseley 's " Collection of Sacred Compositions
of the Belgians,and of the regiment of Guides. M . Bender was of Orlando Gibbons, 1873,” he quotes from the end of a list of
in favour of two standard pitches , one for military music , and errata appended to the “ Pars Organica ” of Thomas Tomkins's
another a quarter of a tone lower for theatres , and he put this in " Musica Deo Sacra ," " published in 1668, but composed for the
practice himself (see (3 ) A 442: 5 ) . He considered the Guides most part before the time of the Commonwealth ," the note " g
pitch unsuited for vocalmusic. (See Appendix No. 10 , at end .) meaning4F ] sit lonus fistula apertæ longitudine duorum pedum et
EA455 ' 9 [MA 4532, JA 451 8 ) , C 542: 2 ,63 62. ( Ellis.) 1877 , semissis ; sive 30 digitorum geometricorum " let the pipe 4 F be 21 ft .

London. From a fork lent by Dr. W . H . Stone , copied from one or 30 in . in length ) . This note, Sir F . Ouseley informsme, in a
used by one of Messrs. Chappell's tuners. The fork was a very private letter , " occurs in an extra page of errata at the end of
poor one, and its beats could not be counted for more than four the 5th volume, or . Pars Organica .' I have reason to believe,
secs. , hence there is a possible error of V 0 · 5 . he continues, " that it must have been a subsequent insertion

( 1 ) EA 456 ' 1 (MA 453- 4 , JA 452:01, 05424, S3.62. (Lissa jous, aftermany copies of thework had been printed off , as it does
from de la Fage .) London , 1857 . Sent by M . Bettini, director not occur either in the Bodleian copy, or the copies preserved in

of music at the London Italian Opera to the (French ) Society of the British Museum and the library of Christ Church , Oxford ,

Pianoforte -makers. There is no English corroboration for this which I have collated . " In the preface , already cited , he observes

pitch so early as 1857, and it has even now not been reached . that " an open pipe two feet and a -half in length will not produce
lern F , but a somewhat sharp G , so that it is plain that,

( 2 ) A 456'1 , EC 512-4 (MC 545 6 , JC 547.3 ), 83.62. (Ellis. ) by transposing the Church music of that period upwards of a
1859a , Vienna Fork kindly tuned for meby Messrs. Streicher, whole tone, we are , in fact, restoring it to that which was in
pianoforte-makers, of Vienna, from a fork in their possession , tended by the composer. " This estimation of the pitch of
giving the orchestral pitch of Vienna, the celebrated “ sharp Tomkins' s F is slightly incorrect. Tomkins' s F was Handel's
Vienna pitch ," in use before the introduction of the French G , being the modern concert Fsharp ; that is , Tomkins's
Diapason Normal. See end of notes on ( 2 ) A 422 3 . was only a semitone sharper than our present concert pitch , a
EA 45 . 2 SMA 454. 5 . JA 453. 1 ) . 0543. 7 . 83-66 . ( Ellis. ) 1879 , I circumstance of importance as respects the conclusion drawn

New York . Fork obtained from New York by Messrs . Steinway, from Tomkins's rule for Orlando Gibbons's pitch , on which see
to show the pitch to which they tune their pianos there . BeeA 567. 3 , towards the end , where it appears that his pitch may
A 454 .7 , for their English pitch , which has been assimilated to have been much sharper still. On the Durham organ , however ,
Broadwood 's . such a pipe as Tomkins described existed , the resulting pitch

being a great semitone sharper than Schmidt's Hampton -court
pitch , which mightalways be obtained by shifting the pipes of

7 . Church Pitch , High . the sharper organ , although it was, most probably , originalat
A4577 . 6 . C 544- 7 . EC 544 - 2 (MC 547 -4 . JC 549: 11. 83.68. ( Ellis .) Hampton -court . The sharper pitch was a whole tone sharper

1640c, Austria , Vienna. Great Franciscan organ ,which , in Herr than Handel' s . At this time, however , there was a still further

Ullmann 's notes, is stated to be 240 years old in 1878, and to reduction of a whole tone below Schmidt's usual pitch , used at

possess its original pitch ( ihre Urstimmung) . It is only used for Trinity College, Cambridge ( see A 395 . 2 ) . Now lansur ( b . 1700 ) .

leading the ecclesiastical chants (" zur Führung des Kirchenge having a sona choristerat Trinity College, Cambridge,andwriting

banges " ) , the original use of these high organs. Comparing its in 1746 (** New MusicalGrammar,” by W . Tansur, for the use of

pitch with that of the Brixton fork , A 154 . 2 , and the notes there, which I am indebted to Mr. Herrman Smith ), says ( p . 57) , “ Our

it seems pr bable that the original pitch of the smaller organ in new Consort Pitch is more fitter for vocal performance than the old

this Franciscan church ,may have been that of a MA 4277 = the Consort Pitch , which is half a lone lower," probably showing one

MB flat on this higher instrument, which would have allowed of these changes. Even B . Schmidt himself may have used one

the two instruments to be played together by transposing a semi of these flatter pitches for chamber organs, for Mr. C . A . Bishop

tone. Afterwards, and for the same reason , when the higher informsme that he remembers " cutting down " such an organ

organ was put into equal temperament (the actual O of the in to Smart' s pitch . A 433 . 2 , which , of course , implies that the

strument is 544. 7 , in place of the correct 544. 2 given above ), the organ inay have been as flat as Handel's A 422.5 , or a tone below

MB flat, 427 . 7 , would have becomeEB flat, 431. 9 , which , taken as B . Bchmidt's higher pitch . Now the following note ( for which I

A . may have been the pitch of the lower instrument. Even after am indebted to Mr. Ebenezer Prout) , makes it probable that

the lower pitch had been raised to A 442. 7 , as at present, Herr there were two pitches current in England about or before 1714 .

Ullmann says, that the higher instrument is half a Tone above “ In a version of one of the Chandos anthems (Chrysander says

the lower , though the difference is now only 80:57 . , that is , earlier ), written for the Chapel Royal, and published by the

very nearly a quarter of a Tone, and, consequently , the organs G . H . S . (German Handel Society for the first time, called “ O

can no longer be played together. The real intention of the sing unto the Lord a new song ," the air , “ Sing unto the Lord and

lower instrument was clearly to introduce the lower concert praise His name" is, in Handel's M8. , in the key of E minor :

pitch (Kammerton ) at a semitone lower , so as to allow of but, as in this key the voice part lies very high , a note is added

playing the two instruments together . The pitch is derived in the composer 's handwriting, intended for the copyist, This

from two forks tuned for me by organ-builder Ullmann, as verse must be transposed a tone lower in all parts -- in the organ

A 454.4 and 0 540 .9 at 99 R , which reduce , as above, at 59° F . part two tones lower ." This, of course, ought to imply that tho
organ was one tone too high . Which Chapel Royalwas intended

A 466 .0 EC554.2 (M0557.5 , JC 559.2 ), 83.99 . (Näke.) 1862, does not appear. The Chapel Royal, Whitehall, was burned in
Austria , Vienna. The highest pitch known to Näke. But see 1698 , and the banquetting -hall , in which was B . Schmidt' s organ ,
A 456 . 1 . In a letter of 27 Aug ., 1878 , to Mr. Hipkins, Herr was opened as a Chapel Royal in 1715 , but I am told that no
Streicher the great Vienna pianoforte -maker , says : - " The anthems were performed there . I think , however, that this
reason why Herr Karl Näke makes the pitch much higher than organ was very probably as sharp as the Durham one, as it was
the fork I sent you , may be simply that, in former years, the the first B . Schmidt built in England, 1662. Elliott, in 1814 .
orchestra of the Opera House practically played a strong beat removed all the old pipes of this organ , except a few stopped
higher than the usual fork , as is also practically the case now . wooden ones , and tuned it to the flat pitch (Handel' s) then in
At present, the French Diapason Normal passes for being the vogue. It was stored away from 1827 to 1837 , and then re-erected
official fork ; but, practically , the real pitch is a strong beat without alteration . But, in 1844, the swell was added , and the
sharper than the official fork ." See ( 2 ) A446 8 for this practical pitch raised to that of Hampton-court . This information was
pitch , and for similar phenomena , at Covent- garden Opera , see given me by Mr. T . Hill. Nothing, therefore , can be learned of
À 445. 6 and 449.7 , and (2 ) A 449 .9 . Hence we must take this as the original pitch of this organ . The old organ of St. James'a
an extreme pitch , partly caused by the warmth of the house . Chapel Royal was also built by B . Schmidt, in 1708 , and
Bee A 424 , for another instance . erected , after his death , by his son -in -law and successor ,

A 474 - 1 ,MO567 2 (J0568 .9 ,EC 563-8 ), 84.29. (Ellis.) England , Christopher Schreider, in 1710 . This organ remained in the
1668 . Tomkins. - (Dr. Armes.) 1683 , BernhardtSchmidt's organ , chapel till 1887 , when it was removed to Rev , Peter Hall's privato

at Durham Cathedral. - (Ellis . ) 1708 , B . Schmidt's organi, at chapel, Long-acre, and thence to the chapel of Mercers- hall .
the ChapelRoyal, Bt. James's Palace. - ( Ellis. ) 1708 to 1748 , the where it was set up by Robson in 1868. This organ I
Jordans's organ , at St. George's , Botolph - lane. To begin with | measured and examined on 25 February 1880 . The pitch

the second. In Feb ., 1879, I measured an old A pipe at Durham , at 59° F . gave 529. 1, B 498 , A 442, Bupposing the to
as ( 1 ) A443 . 1 (which see ). Since thattime, Dr. Armes ,the organist be right, we should have MB 494 . 4 , MA 442. 2, and EB 499 . 4 .
of Durham ,has examined every pipe and board of the old instru - EA 444 . 9 , Hence the organ was very imperfectly tempered , but

ment, and discovered that, as originally built , it was a 16 F assuming that 0 529. 1 was right, we haveMA 442 2 as its pitch ,
organ : and that shortly after , two quarter-tones, " namely , which is practically that of Hampion -court A 441. 7 . After

Aflat and D sharp , were added to G sharp and E Aat, as on the measuring , I examined the marks on several pipes of the prin .
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cipal on the great organ , and found that it had been shifted a 15 .2° R ., and subsequently reduced . It is V 8:4 , or 80: 30 flatter
great semitone ; thus, the old B natural, B flat, 0 , D , D sharp , than old Bt. Jacobi at Hmburg , A 489- 2 , but possibly they were

had become new O , B , O sharp, D sharp , E , respectively . The old meant to be in the same pitch . A to Ofurmsan almost exact
markswere quite distinct and of the old form , the Dand D sharp mean -tone minor Third . But the C was tuned from the Choir

in particular being theGerman old formsused by Praetorius. The | Organ Oberwerk ) and the A from the Great Organ (Hauptwerh ) ,

shifting was effected probably more than 100 years ago, as the and the C may have been tuned too sharp by Wolfsteller, as the
newer markings had every mark of age. This, then , pretty well temperament is intentionally equal. Herr Schmahl says that
established the fact that B . Schmidtor Chr. Schreidermade organs this wideminor Third , A to C , results from the method of tuning

used by Wolfsteller , in which A was tuned first and 0 last , and

Handel constantly played upon this very organ , it seemsnot im - became faulty , as his Fifths and Fourths were too nearly just.

probable that his note to the copyist referred to it. At the same This was the case as early as 1810 - 48, so that the major keys of

time, the probability of the Whitehall Banquetting-hall organ F sharp and D fat were better tuned than those of O and Ğ on

having been as sharp, is strengthened . Purcell, 1658-95, was this organ .

organist there , and also at Westminster -abbey, organ built by MA483 [JA 480 .6 , EA 485 -6 ), MO 578 . 6 (JC 576 ' 6 , EC 577 . 5 ),

Schreider and Jordan in 1730 . Now , Sir F . A .Gore Ouseley says, in 1 G 865 . 13, 8 4 .64 . (Ellis.) 1790, Padua . A fork preserved in the

a private letter : - " To illustrate the variationsof pitch , it would | Istituto di Fisica of the Royal University, at Padua , and

suffice to compare together the sacred and secular vocalmusic of copied formeexactly , under the direction of Sig . Fr. Rossetti (seo
English composers from Gibbons to Blow , i . e . , throughout the A 425. 2 for references) . It was inscribed Sol . The original was
17th century . In the case of Purcell, what tenor could possibly probably made under the direction of Signore Stratico , professor
sing Come if you dare ' or Britons strike home' at the pitch of inathematics and naval science at Padua , from 1764 , and of
indicated in Tomkins's book ? Orwhat bass could possibly have physics also from 1777 to 1798, for the purposes of his excellent

sung his ‘ They that go down to the sea in ships ' (which has a essay on qualities of tone (Mem , dell' I . R . Inst. del. regno Lomb.
scale from 2 D to 8 D in the key of D ) if the pitch had been so Veneto , years 1814 and 1815 , pp. 171 - 218 ). It is the fork No. 1
low as the forks of that period indicate ? ” But Handel wrote of the memoir of Prof. Zantedeschi. Prof. Zantedeschi cites it

both higher and lower , and Mozart as low . Now , as to West asan example of the instability of tuning-forks, supposing that
minster , I put it " flat " in ( 2 ) A 422. 5 as the earliest pitch I could it must have been originally JG 768 to 20 256 , and finding by
find . But this organ of St. James' s Chapel Royalmakes a high ear that it agreed with 1 A of Colbacchini' s pitch -pipe (really
pitch probable for Schreider , one of itsbuilders ; and the organ V 844 ' 4 or 50- 42 flatter ), which he also believed to be I JA 853:3 ,
built by Jordan in St . George' s , Botolph -lane, shows that the l 2 O 256 . he supposed that the fork must have gained V851.
other of the two builders of Westminster-abbey organ also used | There is no reason whatever for supposing this fork to have been
a sharp pitch . This last organ was rebuilt by Mr. T . Hill , and originally at a lower pitch . This 2G 432. 56 is very nearly the
he found it so sharp that he was obliged to shift the pipes

French A 436 .4 , compare A 481. 1 . Whether Stratico took it from
a semitone down, that is , to make the old C his C sharp , in order any existing organ or not does not appear, so thatwe cannot be
to bring it approximatively to his own pitch , which is that of certain that it represented an acknowledged Italian pitch .

Hampton-court ; this , of course , means taking B natural as C , A 484 1, EC 576 7 (MO 579' 1, JO 580-9 ), 8 4 .65. (Jimmerthal.)
and this pitch givesMBnatural 526 .7 . Mr. Hill' s being 0 525 : 3 ,
80 that they are practically identical. But perhaps this may

1878 ,Germany, Lübeck , Cathedral, smaller organ . Herr Jimmer:

belong to the series of organs represented by the Brixton fork
thal, the organist, says that in summer, at 16°R . (68°F . ) .
the new great organ by Schulze is at French pitch , and the old

A 454 2 . (Some further observations will be found in the
Appendix No. 12. ) I beg to expressmy obligationsto Rev.Bir F . A .

small organ has then its 2G in unison with the 2 A of the other .
The above has been calculated from these data . But Herr Jimmer

Gore Ouseley , Dr. Armes, Messrs. Ebenezer Prout, T . Hill, C . A . thaladds that 30 years ago the old organ was a few beats (einige
Bishop , Herrman Smith , R . Massey (late of Whitehall Chapel Schwebungen ) lower . Possibly , therefore, it originally agreed
Royal) , 0 . S . Jekyll (of St. James 's Chapel Royal) , and with St . Catherinen Kirche, Hamburg (see A 480 * 8 ) Herr Jimmer
N . W . B . Collyer (of Mercers-hall ) , for their assistance in thal considers that the old organs in Lower or Northern Germany
conducting this difficult investigation . In order to com are tuned thus high out of economy to save largemetal pipes.pare the series of English organs which existed in England ,
I give the pitches of their 12 notes in mean tone tem EA 489 2 (MA490. 2 , JA 488. 71, EO 581. 8 (MC 586 .4 , JO 686 ' 41.

perament, assuming . not the pitches as determined by actual 2 E 366 - 6 , 8 4 84 . (Bchmahl and Ellis . ) 16 - 8 , Germany. Ham .

measurement, but the pitches as derived from Handel's fork . burg , St. JacobiKirche. This organ was built in 1688-93, by

11 . Is the pitch of Trinity College, Cambridge (see A 395 . 2 ) . here | Schnitger , of Harburg , in Hanover ,and afterwards of Hamburg .

derived as a mean Tone below ( 3 ) . 2 ) Is Handel' s pitch derived an adinirer of Werckmeister, who in his Orgelprobe (2nd edition ,

from his own fork ( see A 422: 5 ) . 3 ) Is the pitch of Hampton 1698 ) , says that he can only recommend equal temperament.

court Organ derived as a great semitone below (5 ) . 4 ) Is the Herr Schmahl, the organist (see authorities ), says that he has no

Brixton Fork pitch (see A 454 2 ) , here derived as a greatsemitone doubt that the organ was originally tuned in intentional equal

above ( 2 ). 5 ) Is the pitch of this article , here derived at a inean temperament, although actual equal temperament was not pro

Tone above ( 2 ) . It will be seen that these pitches agree prac duced till Scheibler' s discoveries . There is no mention in the

tically with those found by measurement, and it will also be archives of the organ , which Herr Schmahlhas searched for tho

seen what kind of errors are introduced by sbifting, and have to purpose, of any alteration of tuning , and the organ was in in .

be corrected by the organ -buildor . tentional equal temperament when he became the organist in
1838 , and he never recollects having heard of any other but in
tentionalequal temperament in the North ofGermany ; and his
master, Demuth (d . 1848) , of St. Catherinen Kirche (see A 480 . 8 ) ,
whose memory extended to 1810 , also could recollect no other but
such equal temperament. Of course , the temperament was never
perfectly equal, and when Herr Schmahl practised on the St.
Catherine' s organ , the usual keys of 0 , G major , & c . , were not

Mean Tone Notes. so good as the unusual F sharp and D flat. In 1720 , J . 8 . Bach
played on St. Jacobi organ , and ,according to Bitter ' s life of Bach ,
expressed himself very pleased with the tuning, and as J. 8 .
Bach is known to have favoured intentionally equal tempera
ment, this is another resoning for calculating the pitch from
2 E on that hypotheses. It is even reported that J . S . Bach
applied to be organist to this organ , but was defeated by a

236 . 2 252. 7 264. 1 270. 4 282. 5 clerical competitor of mediocre powers, who advanced some
246 .8 2645 276 . 0 2826 2952 money for the purpose . The pitch of 2 E was datermined by an

264 . 1 282.5 295 . 2 302. 3 3159 old pipe preserved in the organ case , which was found to heat
282- 5 302- 3 315 . 9 323 . 5 330 . 1 flat four times in a second , with 2 E on the organ as now tuned ,
295 ' 2 315 . 9 330 - 1 338 . 0 353. 2 for which see A 494 . 5 . From this all the other numbers are
315 . 9 338 .0 353. 2 361. 7 363. 0 calculated . Observe that this old pitch is almost exactly

F sharp 330 : 1 3532 3690 377. 9 394 . 9 one equal tone sharper than the modern French pitch .
353. 2 3788 394 . 9 404 .4 422: 5 There is an old peal of bells in the church which is just a

sharp 369 0 394. 9 412. 6 422 .5 4415 little flatter than the modern pitch , and probably agrees

394 . 9 422. 5 441.8 452: 1 4724 with the old pitch . There does not appear to have been any

422: 5 452- 1 4724 483. 7 4936 special music written for this high pitch , at least Herr
441.5 472. 4 493. 6 6058 Schmahl does not know of any, and he is accustomed ,

10 ... 4724 605 '4 528 . 2 540. 8 565 : 1 on the organ as now tuned, to transpose everything at sight a
tone lower . Hence, probably , the traditional reason for the old
high pitch had died out before this organ was built , though it

A 480 . 8 , C575.3 (M0575 1, EC 571.8 , JO 577.0 ), 8 4 :54. (De. was retained in the old High Church pitch , or very nearly so .
genhardt and Ellis . ) 1879, Germany, Hamburg , St. Catherinen | But this organ originally possessed one stop , an 8 - foot Gedact .
Kirche. This organ was built by Hans Stellwagen in 1543 , and which was in the chamber pitch , a minor Third lower (or EA4114.
has been frequently repaired . Herr Schmahl see A 489 2 ) thinks JA 407- 7 ) , as shown by the church archives for delivery in 1693

it hardly possible that it should have kept its original pitch . and renovation 1721. In 1761 this stop was replaced by an 8 -foot
But Herr Degenhardt, the organist, himself assures me that, Gamba in the pitch of the other stop. This is the only instance

even at the last repairing, 1867 - 9 , the pitch was never altered . | I have met with of both church pitch and chamber pitch on the

It must, however , be considered doubtful, as there is no proof same organ . On this subject, Herr Schmahl refers to Niedt'.

that it may not have been somewhat altered in olden times. The “ Handleitung zum General- Bass," vol. 2 , 1720 , by Mattheson ,
pitch was taken for me by Herr Degenhardt, by tuning-forksat which I have not seen . The organs at Altona and St. George
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This , therefore, agrees.c42 6 . or, in Broadwood | But it is quite u must retain our present

places )." Now ,

Hamburg. both by the same maker, are at the same pitch . Praetorius (" Syntagma Musici, ” Sciographia , plate I .), and also
An old tuning fork , now belonging to Herr Schmahl, but formerly described (lbid , vol. ii. , p . > 0 ) which proceeded from 8 F to 1 A ,
to two or three generations of singers at St . Catherine's , Ham - having 30 keys , only Mersenne's was an octave smaller, with
burgh (see A 484 ) , was exactly in French pitch . It would seern , only 26 keys, possihly 8 F to 1A , to which he would sing an
therefore , probable thatmodern French pitch vas at one tiine a octave lower, and this reach his on lowest note , that of the
chamber pitch corresponding to this St. Jacobi as a high church 6 - foot pipe (see A 503•7) . This is the pitch which Mersinne
pitch , but in that case there was another chamber pitch a semi assumes for his scales ( Ibid . p . 116 ), only he takes 8 F 9 in
tone lower (see A 407 . 9) . place of F112'6 , owing to his faulty measurement of the pitch

of his 4 -foot pipe ( see A 373:7 ). See coufirmation of this re

markably high pitch in A 567' 3.
8 . Church Pitch , Highest. MA 567. 3 (JA 566, EA 570- 7 ), O 6787, 80 84'81, 87.40.

A 494 .6 , 0587.9 [EC 58 - 1, MC59 6), 8 5: 02. (Schmahl and ( Ellis.) 1614 , North German church pitch , called by Praetorius
Fllis.) 1 * 79 , Germany , Hamburg , St. Jacobi Kirche. Present chamber pitch . This is corroborated by that of Mersenne,

pitch , determined by beats, counted by Herr Schinahi, made with A 5W3: 1 . It is, however , advanced with considerab e husitation .

forks measured by me, all reduced to 59°F. his pitch wash was Praetorius (" Synt. Mus., " vol. ii. , p . 10 ) gives a table of the
given to the organ in 1. 66 , in order to agree with Scheibler 's compasses of the several voices , marking the notes reached with
tempered forks, and is a little sharper than the original pitch ease and with difficulty . On p . 9 , he says, “ It miist be here,

for which see A 4 9 . 2 . The ragged state of the ends of the pipes first of all , in genere , remembered , that, in the whole of this

necessitated their being trimmed , and had not the organ bernthe organ been work " meaning his table of compasses of the voice and instru

sharpened in 1866, it would have been noressary to piece all the ments ) " everyw here throughout, the Instruments and Voices

pipes, which wasnot considere i advi able. are not reckoned and arranged by Church Pitch but by Chamber

A495 -5 . CE 589. 3 (M0597, JO 594 67, 506. (Schmahl.) Pitch , aswehave already explained that some very properly dis
1700 , Germany , Rendsburg in Holstein , a tolerably large organ tinguished it ." This refers to ibid ., p . 15 , where he says that, in

recently broken up, which was measured by Herr Schmahi as Prague , and some other Catholic Bands (Kapellen ) , pitch is

G 434 at 7.5°R , giving the above on reduction to 59° F . As the i divided into chur h pitch and chamber pitch in such a way that

organ was very dusty , it is possible that the true pitch was “ the present common pitch , by which almost all our organs are

higher, and may have reached that of Halberstadt, A 505 . 8 . now tuned , is called chamber pitch , and used only for tab . e

MA503 JA 516 . 8 . EA 515 .61. MO 602 5 IJC640 7 . EC 601.41. and convivial purposes ; and this is most convenient for instru

G 460 , 85:31. ( Ellis . ) 6 :36 , Paris, Mersenne' s church pitch ,
mental sts , on account of the wind and stringed instruments .

with the G on the four-foot French pine, having V 116. (See
But church pitch , which is a whole Tone flatter , is used only in

A 371 .6 and “ Harmonie Universelle , " livre me , “ Des Instru
the churches ; first, to enable the vocalists, on whom the greater

ments à Chordes , " p . 117 : livre 3me., “ Des Mouvements and du labour falls in the churches ( especially in Catholic churches, on

Bon des Chordes," p . 169 .) Mersenne observes that this is the
| account of the long duration of psalm -singing , & c . ) , to manage

lowest note of his own voice , and that only the deepest and hetter with their voices, and not be rendered so rapidly hoarse by

bassest voices in France can descend a Fifth , to the 75 3
the sharpness ; and next , because the human voice , in its middle

below . Now , in my observations, I found only 16 out of 141 and
mv observatione. I found only 16 out of 14 and lower regions, is much more pleasant and charmins than

basses who could get so low as this, although i7 others of this when it has to shout and scream in its high parts , bevond its

number reached 8 D 76 , and 15 others got lower still . (Spe
power. Hence, propter alias etiam multifarias commoditates,

A 567.3 .) This, therefore, agrees with Mersenne's statement
suavitem singularem ac concentus benè susceptos, it would be better

His own voice, reaching to his 8 G 112.6 , or, in Broadwood 's
for all our organs to be tuned and build a Tone or second deeper.

medium pitch , to 8 A 111. , would be , prohably , a rather low
But it is quite impossible to make this change in Germany, and ,

tenor. (See the tables on p . 30 .) This sufficiently confirms
consequently , wemust retain our present chamber pitch (which

this very high French church pitch , which is nearly identical
is now commonly called church pitch in most places ) . " Now , it

with that of Halberstadt A 608, and about a Tone higher than would sem almost from his recommending this reduction of a

Broadwond 's medium pitch A 146 - 2, although I have found no Tone, that the high pitch he speaks of was only a toneabove the

mention of such a high French pitch elsewhere.
“ suitable pitch , " which he hiuself proposes (see A 424 . 2 ) , and

this would give A 474:3 , which is Tomkins's pitch (see A 474:1 ),
MA 504. (JA 505.0 , EA 507.21. 0603. 2 . 85:25 ; pressure, 34 in . and not nearly so high as the existing Hamburg pitch (see

( Ellis. ) 1511 , Heidelberg . Schlick (ste MA 377 . 0 ) recommen is A 489. 2 ), or he old Halberstadt pitch A 505 8 . In commenting
à pipe 64 Rhenish feet long, as either 8F, or as 80, a Fifth on this last, Praetorius says ( " Syntagma Muis. ,” vol. 2 , p . 102 ) : -
deeper . I have assumed the diameter to be one-sixteenth of the “ This (Halherstadt) organ , and similar work , was a good Tone ,
length , and the very close approximation of the pitch to that of nearly a Tone and a half higher than our present organs, which
Halherstadt (see M A 505- 8 ) , confirmsthe conjecture. are suitable for church purposes als die unsrige itzige Chormessige

JA 505 8 (MA 508.9 , E A 506 : 9 ), JO 606 - 9 [MC 608. 8, EC 602.9 ], | Wercke stehen , a peculiar phrase indicating those in his own
4 B 284 : 5 , 64 B 17 78 , 85 '41, pressure 3 inches . ( Ellis.) Germany , l ' guitable ' pitch ), as is shown by the length of the great

Halberstadt CathedralOrgan ,built 1361, repaired 1495 , descrihed pipes already cited . And it is , therefore , also probable that long

by Praetorius (“ SyntagmaMus., " vol. 2 , pp . 97 -99, 101- 4 ) , who previously , all organs, whether of the size already described

saw it, and gives the nameand dimensions of the largest pipe as B or not, may have stood in the same pitch , or even higher,

natural, 31 Brunswick feet long , and 3 Brunswick feet in circum because , during the time of Popery, they were only used

ference . A Brunswick foot has 285 -36mm . This , therefore ,makes for the choral ( ecclesiastical tones . Forasmuch as finally the

the pipe 8846 mm . long, and allowing 1' 5 mm . for the thickness choral organs, which were made a whole Fourth higher or a Fifth

of the metal, 314 - 8 mm . in diameter . Taking a sixteenth of louer than our pitch (meaning the suitable ' pitch , A 4 24 . 2 ? )

these lengths, we obtain for 4 B , 552. 9 mm . long , and 19. 7mm . were recognised as themost convenient, and were kept to this

in diameter. I had a pipe constructed 555 mm . long, and pitch . And although some organs are deficient, and do not
19.86 mm . in diameter , which , under pressures of 24 and exartly agree with the pith just described , this defect is not to

inches sroke V282 5 and V 283 respectively . Correcting these be attributed to the good will and diligence of those masterssho

numbers by the rule in Art . * , hy multiplying each by 1706 5 originally built the old choral organs which are still ( 1619 ] in

( = 3 X 555 + 3 x 20 : 3 ), and dividing by 1757. 2 ( = 3 X 452. 9 + use, but is probably due to their not having at that time selected

3 x 19 . 7 ) , we obtain 4 B 284 and 4 B 284 . 5 respectively . I have a constant chorist or church pitch [ Choristen - oder Chor . Thon , as ,

assumed the latter as most probable, and calculated the above thank God , is now usual. Also the organs to which good

numbers accordingly . The smaller pressure gives JA " 04 . 9 , choristers chorales and screaming voices are engaged , and are

JC 604.6 . The difference is unimportant. It is probable, how - present to sing, are often tuned a tone higher or lower , and also
ever . that the very narrow pipe constructed , may be slightly by much renovation and tuning have been sharpened consider

flatter than four octaves above 64 B , so that the extremesharpness ably above their original condition . Otherwise the a hove .

of the result is certainly not exaggerated . Praetorius says that described pitch , namely , one & Fourth higher or a Fifth lower

we see by the pipes that the pitch is a good Tone, nearer a Tone (in reference to our present usual pitch , otherwise called

and a half above what he considers the suitable church pitch , chamber pitch ) , is considered to be the most correct, and still so

which A 501 . 8 really is (see A 4242) . This 61 B would have been found in the churches of the principal ecclesiastical foundations,

practically inandible , but, being accompanied by numerous other And yet many organs will also be found which are a second ſa

pipes in a “ mixture ," became effective. Tone lower or higher , and some- not a few - are also tuned and
built a semitone higher." This passage seems to imply a general

9 . Chamber Pitch , Highest, and Church Pitch , Extreme. ancient nitch , which was a Fourth higher than Prartorius 's own

MA 563 1 JA the same, EA 567- 6 ). MC6736 (JO 675 . 7 , " snitable " pitch . Buthis language is so confused that, though

EC 675 .21. 2 F 450- 5 , 87. 26 . (Ellis. ) . 36 , Paris . Mersenne's I have studied it for months, I cannot pretend to be certain . A

Chamber Pitch , “ Harmonie Universelle, " liv . 3 , des instruments meantone Fourth above A '24 ' would be 457meantone Fourth above A 124 . would be A57.3 , as here sug .

à chordes, p . 143,where he says : - " La voix ou la note la plus grave gested . But, $ I have found no existing trace of such a pitch in

de la basse (of a certain song est F -ut- fa ( = 8F], et parceque Germany . I have endeavoured to deduce his chamher pitch from

cenx qui font la basse dans la chambre , ne vont pas ordinaire | the account of the compass of the human voice which he gives .

ment plus bas qu'un tuyau d 'orgue de 4 pieds ouvert , il s'ensuit and for this purpose , mainly , I made the series of observations

que la plus basse note " of the air answers to the note of recorded in Art. 21, p . 303, and with the tables there given , and

that pipe , which (see A 373 . 7 and 376 . 6 ) I take to be V 126, Mr. Randogger's statements , should be compared the following

whence follow all the above numbers . Now , Mersenne gives given by Praetorius (“ Syntagma," vol. ii., p . 20 ) :
as the lowest note of a small organ which he had at hand Easy Limits . Extreme Limits.
( quam pre manibue habeo ). the equivalert of a 2- foot pipe (see ..... ... .. 2 C to 1 E or 1 F . 4 B to 1 G or 1 A .
the reference under A 373: 7) . It s - ers, therefore, probable Alto . .... ... .. . ... .4F to 2G or 2A . ' 4 E to 2 B flat.
that it was an organ in chamber pitch , similar to that formerly | Tenor .... . . . . . . . . 8 B OF 4... .8 B or 4C to 2 E . 8 A to 2F
belonging to Christian IV ., of Denmark (died 1648), figured by Bass .........8 C to 4 A or 4 B flot. 16 F , 16 G , 16 A or 16 B to 2 C or

2D ,
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Date .

...........

The Bopranos are described as “ Bunuchus, Falsetista , Dig - and also because stringed instruments could scaroely bear tho
cantista , " and the Alto was the male alto, or counter tenor. But then strain , so that strings constantly snapped , for which reason
these were not the kind of voices I tried , except, perhaps, in tlie it was better to play such instruments a tone lower , which ho

bass falsetto . Hence the real comparison can only be made in says is a great assistance to vocunsts .

the Bass and Tenor . As regards the extreme limits of the bass,
I heard a high pitch 16 B 63 .3 , from 13, and a high pitch
16 A 56 . 3, from 2 out of 141 basses . But 16 F , 16 G , were quite TABLE II.
beyond any one. Praetorius (" Syntagma, " vol. ii. , p . 17 ) quotes
only from hearsay that three voices in a Munich choir reached CLASSIFIED INDEX TO TABLE 1.
that 16 F " in a strong full voice ." If we suppose that li F to
have been 16 B flat 56 . 7 of Praetorius's suitable pitch , it would be

ABRANGEMENT. — The countries are arranged in alphabetical

the lowest conceivable pitch for a man to sing clearly . If, then ,
order : - 1 . Austro -Hungary ; 2 . Belgium ; 3 . England , Scotland ,

we assume this to be the value of his 16 F , or take 2 F 453. 9, we
and Ireland : 4 . France ; 5 . Germany ; 6 . Holland ; 7 . Italy : 8 .

find A 567. 3 . But an argument cannot well be founded on such
Russia ; 9 . Spain ; 10 . United States of America .

an extremely exceptional case . Praetorius makes80 an easy note
Under each country , the pitches are classified as - 1 . Standards :

for the Bass . Now , outof 141 basses, I found only eight who could
2 . Old Forks ; 3 . Church Organs ; 4 . Concert Organs ; 5 . Operas ;

reach a high pitch 8 C 67 .6 with ease . It is, therefore, quite out
6 . Concerts : 7 . Pianos : 8 . Military Music ; 9 . Other Instruments .

of the question to put the easiest note of the bass so low . The
The Pitch is always that of A , with merely a sufficient descrip

mean easy bass limit was 8 E 81. 2 , or, 8 E in French pitch . But
tion to recognise it . For full details , the A must be looked out in

it would be wrong to call this mean easy for all voices, when at
Table I ., which is arranged in numerical order. But the S , or

least 49 basses out of 141 , that is ,more than one in three , could
number of equal semitones and cents (see Art. 5 ) , by which the

not reach it. But only 24 out of 141 basses could not reach ;
pitch is sharper than A 370 , is annexed , in order that, by the

8 F 84 . 8 , which is the 8 to Praetorius's " suitable " pitch A 421.2 .
difference of their S , the relative sharpness of the pitches may be
immediately ascertained .

This, therefore , may be called easy , although about one in six In each division , the towns are generally placed together , and

cannot reach it . It is , however, nearly a semitone lower than
the 8 F 88 . 6 , which Mr. Randegger assigns as the limit. Hence ,

the pitches for each town are arranged chronologically , as far as

I cannotbe assigning too high a value to the 8C of Praetorius's
was practicable — the letter after the date meaning a , ante , or

easy bass limit by making it 8C 84:8 , but this gives as before
before ; c , circa , or about , and p , post, or after ; thus, 18000 is

2 A 567 3 . Now , if weadopt this value of A , we should find for
about 1800 , 1800a is before 1800 , 1800p is after 1800 .

Praetorius's easy limits of bass 8 C 84. 8 to 4 A 287.6 or 4 B fat
The mark ,, means that the date or name in the preceding line

is to be repeated . The mark in the date or place column
321.5 , that is, in Broadwood 's medium pitch ( A 446 2 ) adopted shows that the date or place is unknown . When the date is

by Randegger 4 E 83 . 6 to 20 sharp 281. 1 , or , 2D sharp unknown, the pitches are placed in order of sharpness.
315 . 5 , which are rather low upper limits , according to my
observations, so that there is no exaggeration in assuming
the chamber pitch of Praetorius's límits to have been a Place . Pitch .
whole Fourth higher than his " suitable " pitch , as the
quotation given above seems to imply . The tenor then , would
have in Praetorius the limits , 8B 158. 5 , or 40169 6 , to 2E 424 . 2 , or
in Broadwood' s medium pitch from 4 Efat 157.8 , or 4 E 167. 2, to I. - AUSTRO-HUNGARY.
2G sharp 421. 2 , which certainly gives a very high lower limit,and
a rather low upper limit to the tenor , but still a compass larger

3 . Church Organs.
1640c Viennathan the smallest found in my observations. Praetorius's tenor

Large Franciscan Organ 3 .68 457 .6

com pass of an Octave and a major Third or Fourth is very small 1780 Organ -builder Schulz . . .. 2 . 25 421: 3

1878 St. Stefanindeed ; hence, so far as the bass and tenor voice are concerned ,
3 : 13.. . . .. . . 4432

this extraordinarily high pitch accords with the other indications Small Franciscan Organ ..... 3 :11 442-7
given by Praetorius, and hence I venture to assign it to North
Germany. I was much inclined to suppose that Praetorius must 5 . Opera .

1823have meant the pitch of his tables of compass to have been only
Vienna Näke (Euryanthe) 2 .90437 .5

1834aa minor Third above his suitable pitch ,agreeingwith the Halber Scheibler 2 .76I. . 433 . 9

II. . 2 86 436 .5
stadt organ . Butto assume a Tone lower than here would give such

III . . . 2 . 98 4394
an impossible " easy " compass to the bass, that I felt obliged to IV . .. .
renounce it . A comparison of Praetorius's upper limit of his

3 :01 440 - 3
V . (Blahetka) 3 :04 441' 1

voices with that used by Orlando Gibbons in England (1583- 625 , Scheibler ' s Streicher' s Fork 3 :13 443 . 2
that is contemporary with Praetorius) is very singular. Rev . Bir
F . A . Gore Ouseley, in a private letter to me ( 6 May, 1878 ) , states Scheibler VI. (monstrous

growth ) .. 3 .21
that he, who has thoroughly examined and published an edition of

445 1

Vienna Old Sharp Pitch . 3 62
0 . Gibbons's works, " knows of only three instances in which he

4560

1862 Näke, sharpest ... 3 .99
wrote I E , his usual limits being , for sopranos , ID ; for altos , 2 A ;

466 .0

1878 Ullmann . . . 3 27
for tenors, 2F or 2 E ; and for basses,20." Now Praetorius's upper

446 8

1859 Pesth
limits are for Sopranos, 1 E or 1F ; for Altos , 2G or 2A ; for Tenors, From Fr. Com . 3 . 23 446 0

3: 38Prague2 E ; and for Basses, 4 A or 4 B flat, easy, with 2
4498

or 2 D as ex
tremes . It will be seen that these are practically identical with
0 . Gibbons's usage. The necessary inference is that the Church

6 . Concerts .
1845 Vienna

pitch for which he wrote was identical with this high Church
Marloye (Conservatoire ) .. 3 :21 445.4

pitch (confusedly called chamber pitch ) of Praetorius. In his
madrigals, on the contrary , O . Gibbons uses higher notes. Sir

7 . Pianos.
1780

F . A . Gore Ouseley says, " in the madrigal of . The Silver Swan '
Vienna Stein , for Mozart 421 6

1862 Esser, per Näke. ... 3 :54
be takes his trebles up to 1 G , and in others he takes his altos

454 0

Proch 3 .20 4450
to 10, his tenors up to 2 G , and his basses up to 2 E nat "
In his madrigal, " o that learned poets,” Mr. E . J. Hopkins
says he carries one of his trebles up to 1A .

9. Other Instruments.
This clearly Vienna Sellner's Oboe, per Näke ...... 2.80 435.0

indicates that Gibbons's chamber pitch was a tone to a
minor Third flatter than his church pitch . Assuming his
church pitch then to be A 567 . 3 , his chamber pitch would be
A 507. 3 (practically identical with Halberstadt A 505 - 8 ), if we II . - Belgium.
took it a Tone ; or A 474 . 1 (which is the old pitch of Durham
Organ , and of Tomkins) , if we took it a minor Third , flatter 1 . Standards.

. than his church pitch . This would seem to imply that Tom 1876 Brussels
kins's pitch , thonght to be extremely high , was really a much

Meeren 's Proposed Concert
Standard | 2 .75 432- 0

flattened pitch , the original cause of the sharpness, the Roman
Catholic ecclesiastical tones having practically ceased to exist

Mahillon 's Army Standard ... 3: 43 | 451.0

in England with Elizabeth ' s establishment of the Reforma
6 . Opera .

tion in 1588. The following extract from Praetorius bears 1859 Brussels Bender ' s Pitch .. . . . .. 3. 10 | 142-5
upon old English pitch , and confirms its former extreme
sharpness, as also the high German pitch (" Syntagma, " vol. ii. , 6 . Concerts.
pp. 14 - 15 ) : - “ The ancient church pitch was about a Tone lower Liège Conservatoire.. 3 .31 44800
and deeper than at present, which may still be seen on old organs
and other wind instruments (this may refer to Halberstadt, and 8 . Military Instruments .
making that organ a Tone lower than was usualwhen Praetorius Brussels Band of Guides ( Fr. Com .) ... 3:59 455 -5
wrote, would give thehigher pitch as abovel, and afterwards, from

year to year, it was as much raised as is now usual in Italy
and England, and in the princely bands of Germany .
Although the English pitch on instruments is a very
little ein gar geringes ) lower, which may be seen on their III. – ENGLAND, SCOTLAND,

AND IRELAND .
trumpets and shawms (Zincken und Schalmeyen ) , or oboes, as
they call them , which are there manufactured . " He proceeds 1. Standards .
to speak of an attempt to raise the pitch by a semitone, which 1 1842 London Hullah ' s C 512 = 524 . 8 .. ..... . . 3 :06 4413
he deprecates, on account of singers, especially altos and tenors, 19co18GO Society of Arts intended C 5281 3 :16 ' 444.0

ITUCIL . . . . . . . . . . . . . . . .

1879



334 JOURNAL OF THE SOCIETY OF ARTS, MARCH 5, 1880 .

Date. Place . Pitch . S A Date . Place. Pitch .

99

2 G . . . .. .. . .. .. .

2
7

10

III. - ENGLAND, & c .
( Continued .)

1. Standards. - (Continued .)
1860 London Griesbach ' s Soc. Arts ......... 3 :37 | 449 4

» A . . .. . .. 3 : 22 | 445 7
Cramer's A and03:33 448 4

1877 , (Bishop's ) 3 .20 4451
Mr. Hipkins's copy of Soc.Arts 3.31 448.0
Allen 's 3 : 40 450. 3

18770 Tonic Sol-fa College 1 JC 513 2.50 427-5
1877pl 1 JC 507 2 30 422- 5

2 . Old Forks .
London Faraday's 2 C , 2 A flat, 2 E flat,

2 A . .... . .. 2.37 4243
2 .62 430- 3

1 C and 2 E 2-67 | 4317
1 C and 1 E 2 .72432 8
2A ..... .. 2.89 4372

Ellis's 2 A Philharmonic
Bishop ' s 2 C , found in organ . 440 -4
Ellis 's 1 C Philharmonic 3 . 16 444. 2

17150 Rev . Mr. Driffield ' s 4 A . . .. . . 2 : 19 419. 9
Fork found buried at Brixt

2 A . . . . . . . . . . . . . . . . . . . . 3 .55 4542
1751 Handel's own Fork 2 A . 2 30422 5
1800c Broadwood' s 10 2 :31 422 -7

Plymouth Dr. Stainer' s 2 A 2 : 38 4246
London Cavaillé- Coll's Eng 2 . 94 438 -5

Broadwood' s 10 2 : 33 423.6
, 10 2 :49 427 . 2

de la Fage's 2 A 4275
18260 Broadwood's 10 2 50427 5

1 C 2 :54 | 428 .4
18460 Bryceson 's 10 2 -70 432. 3

Ellis's 20 .. 2 .71 4326
2 75 433- 7

1849a | Irish Gentleman's 2 A Phil
harmonic . ... . . . . . . . . 2 .80 435 .0

1878a Bishop ' s Walker ' s 1 C . 3 :32 448 ' 1

Bishop' s 1 C Philharmonic 3 . 45 4517

3 . Church Organs.
1625 Lavenham Church Bell . .. .. . 2 .65 4313
1668al London Tomkins' s rule .... 4 . 29 | 474' 1
1660 Whitehall, B . Schmidt's

original? ..... ..
altered .. .. ...... . 4417

1683 Durham original Organ ...... 4 '29474 1
1815pl altered 3 : 12 1443 . 1
1879a | Willis's New Organ 3 :18
1690 Hampton Ct. B . Schmidt, Chapel Organº .../ 3 : 08 4420

Old Pipe ... ....... 3 :07 4417

1708 London St.James'sChapel
Royal, original 4. 29 474 1

altered , A 442, see
under A 474'1 ...

1759 Cambridge Trin . Coll. after
shifting .. ... .. .. 1 . 14 395 2

1683 Temple see under A 422:5
1879 altered 3 17 444 . 3

1666 Worcester T . and R . Harris, Cathedral... 2. 89 437 . 1
1670 Newcastle R . Harris , St. Nicholas . 2 55 4287
1696 London St. Andrew Under

shaft.. ..... 2 :51 427 . 7
1700 St. John 's , Clerken

well 2 . 15 419 . 0
1878a Norwich ? Cathedral 2 :49 | 427 . 2

1744 Maidstone Jordans' s. ... .. . .. ... 2.89 4374
1778 London Green , St. Katharine's, Re

gent' s -park . . .. . 2 : 33 4232
1780 Winchester , Restoration of College

Organ . .... .. 2 : 20 4201

1788 Windsor 1 St. George's Chapel ... 2 :51 4278
1790 Kew » Parish Church ... 2 . 30 422 6

Dublin Trinity Coll.,restored (?) 2.87 436 .8
1696 Boston , Linc. Christian Smith ,restored (?). 2.95 4389
1749 London Glyn & Parker, All Hallows

the Great and Less .. .. . .. .. 2 .37 424. 3
1780 Westminster Schreider and Jordan 's, Abbey

original(?) see under
A 474' 1...

1820al altered .. .. ... ..... ... .. .. .. 2 . 30 422.5
1821 altered for Greatorex

to A 433 .2 , seeunder
A 422-5 .......

1848 altered by Hill to
A 4417, see under
A 422.5

1877 » present state . .... ....... . 2.92 | 438- 0
1740p) London Schnetzler, German Chapel

Royal............ 2.42 4256
1764 Halifax Parish Church . ..

1740 Gr. Yarmouth Jordan , and Bridge,

St. George's Chapell 2 .44 425' 9

III. - ENGLAND, & c .
( Continued.)

3 . Church Organs.-- ( Continued .)
1740 (Gr. Yarmouth Byfield , Jordan , and Bridge,

Parish Church ,
restored ( !) ............ 2:91 4377

1748 London Jordans',St.George's,Botolph
lane . . .... .. 4 . 24 474 . 1

18300 Belfast Christchurch , rest 2.75 433-6
Arundel Parish Church . .... 2 .82 43506

1838 Bath Smith , of Bristol, Abbey ..... 2:30 422-5
Fulham Jordans', Parish Church ,

altered (() ....... 2 62 430 4
1840a Paddington St .Mary's Chapel. . 2 .95 439 -0

1840c Shrewsbury Byfield andGreen , St. Mary' s,
altered (!) . .. 2 75433 6

1843 Wimbledon Walker, Parish Church ......... 2: 46 | 426 5
1855 Barking Byfield and Green , restored

by Walker (originally
A 474 . 1 ) . . . . .. . . . .. .. . 2 . 98 439 5

Salisbury St . Edmund's....... 3 .14 443 -7
London St. George' s - in -the- East .

1877 St. Paul' s, present state. ... .. .. . 3: 18 4446
1878 Bryceson , St.Michael's, Corn

hill .. . 3 57 454- 7

Newcastle Schulze's Tynedock 3 .50 452-8

1879a Salisbury Willis, Cathedral ... 3 .20 445 - 2
Glasgow , Established Church

Cathedral .. . . .. ..
Edinburgh , Episcopalian Cathedral

1878 London Bishop's Standard Pipe ....... 2 .84 4360

Gray and Davison' s , 3 : 00 4400

Walker' s 301 440 2

Bevington ' s 3 02440-5
Lewis' s 3 :04 | 4410

Hill' s 3 :07 4417

Bryceson ' s 3 '13 | 44394
Willis' s Church 3 . 20 4452

Experimental Copy of R .
Harris' s B natural at All
Hallows Barking, Great|
Tower - street . .. . .. 2.79 434-7

Experimental Copy of B .
Schmidt's,Hampton - court,
B flat .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . 3.23 4458

Narrow scale experimental B
natural one- foot pipe 3 23 | 4460

4 . Concert Organs.
1867 London Walker, Exeter-hall ........... 3 . 23 445 -8

1879 sharpened 3 .28 4473

1877 Gloucester Festival... 3. 29 4477
Glasgow Lewis , Public Halls . . .. .. 3 :41 | 450- 6

1877a | London Willis, Concert Standard ,
Albert Hall, Alexandra
Palace 3.54 453.9

Albert Hall, observed .... 3 :58 455 ' 1
Sydenham Gray and Davison , Crystal

Palace . .... .. ..... 3 :55 | 4541

London Bryceson, band pitch 3 .57 4547

5 . Opera.
London Covent-garden , Costa' s Fork ,

Allen 's copy ... 3524534
Collard ' s . .. .. . 3 :57 | 4547

1857 Bettini's Fork of London Opera 3.62 | 456 ' 1
1877 Covent-garden , Harmonium ... 3 :36 4492
1878 Organ . . ... .. ...... 3 :05 441. 2

Harmonium .. . 3 .29 447 . 5
Band during
performance 3 :39 449- 9

1879 Organ ............ 3 . 22 445 - 6

Band during
performance 449- 7

1880 Theatre Fork
for the Season
of 1880..

1878 Her Majesty' s, Organ ............ 2. 85 436 -1
1879 Band during |

performance 3 .20 445 . 5

1880 Theatre Fork 3 . 19 444 . 9

99

-

1813

-28

1826

1846
- 54
1874

1876

6 . Concerts.

London Philharmonic, copy of original
Fork 2 :35 4237

another copy... 2 :33 | 428 3
Approved by Sir G . Smart 1 C 2.72 433 .0
Sir G . Smart' s own 2 A . .. .. .. . 2 .73 433 - 2

SMean of Philharmonic under
Costa ................ 3 :49 452- 5

Highest Philharmonic 3 .57 454 . 7

Sold as Concert-pitch by
Cramer . . .. . . . . .. .. . .. . 3 . 26 4467

Sydenham Crystal Palace Band ... 3 .55 454- 1

London Wagner FestivalatAlbert-hall 3 58 455 - 1
1877
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Date. Place. Pitch . Date. Place . Pitch .

III.-- ENGLAND, & c .
(Continued .)

1856 Paris
1826 London

1849 N
- 54

1858
1823
1829
1836
1854

1856
1820

1860

18523

IV. - France.— (Continued.)
5 . Opera.- ( Continued .)

Grand Opera , Pianoforto

- makers' Fork ...... 3: 24 446 - 2
, Bodin ' s Fork . ......... 3 .23 4458
,, French Commission ) 3 :31 4480

Italian Opera , Fischer .... 2 : 37 | 424 . 2
Cagnard de la Tour 2 : 50 4350

2 . 88 4370

Deleženne's Reeds...1 3 : 10 442:5
Bodin .... 3. 29 447. 4

Opéra Comique or Feydeau ,
Conservatoire . ....... 2 : 32 423 .0
Fischer .... ... 250 4276

, Cagnard de la Tour 2 .92 438 0
2 .92 441. 0

Deleženne's Reeds. 3 :31 448 . 0

Provincial Opera , Fr. Com . ... 3 : 12 4436

Delezenne . ......... 3: 40 450 5
French Commission 3 .46 452. 0

3 :31 448 .0
3 :10 | 442-5

7 . Pianos.
Broadwood 's lowest, London

No. 1 of Fr. Com . 2 :72 433 0
medium , original,
London No. 2 of
Fr . Com . .. . . . .. 3. 23 445 . 9
copy now used . . .. 3 : 24 4462
copy made for

Society of Arts . .. 3- 21 445 - 5
highest, London
No. 3 of Fr. Com . 3 .49 452: 5

3 .57 454 . 7

Hipkins's Vocal (meantone)... 2.74 433.5
2.84 4360

419 9
Erard 's Pitch ..... ... . 3 :59 455 -3
Steinway in England 3 :57 4547
Chappell ........ . . . . . . . . . . . . . . 3 .62 455 . 9

8 . Military Music.
Dr. Stone's British Army

Regulation Fork . . .. .. . 3 46 451 9
r . Stone' s Kneller - hall

Training- school Fork ..... 3 .50 452. 9

»
highest

- 74a
1874p
1846a
1846p)
1877
1879

Collärd 's Pit (equal)..
3 : 39

1823
1829

1836
1854

1859 | Bordeaux
Lille

1854
1859

Lyons
Toulouse

1877

91878 London

Paris1636
1812
18342

IV . - FRANCE ,
1856
1815

6 . Concerts.
Mersenne, Ton de Chambre . .. 7 . 26 563 1
Conservatoire , Museum Forkl 2 . 98 499-5

Scheibler . .... 2 .82 435 - 3
3 :03 440 9

Scheibler' s Gand 2 .82 4352
de la Fage . ... . .. 3 : 24 446 . 2

De Prony (iron wire) 2 .93 438 . 2
(brass wire) .. 3 : 18 444 .5

Conservatoire , Fr. Com . 2 . 88 4370
3 :46 452- 0

3: 27 447 .0

1648 Paris
1859 Toulouse

Lille

Marseilles
1766
1854

1700p
1832
1834
1858

1 . Standards.
One French foot pipe

Mersenne' s 0 : 17 373 . 7
Dom Bédos's 0 :31 376 .6
Delezenne' s 0 : 15 | 373: 1

PitchpipeatFacultyofSciences 1.78 410 :0
De Prony' s proposal ...... . 3 :07 1441. 7
Marloye's proposal .. .. ... . 2 62 430 5
Cavaillé- Coll' s proposal .. . . 3 : 16 4440
French Commission 's proposal 2 .80 436 '0
Diapason Normal at the Con

servatoire; under this pitch
see complete list of copies
examined .. .. 2.82 435 . 4

Paris1648
1713

1 :48 4029

1859 1783

1829
1836

18540

7 . Pianos, Spinets , & c.
Mersenne' s Spinet
Sauveur (see also A 407 1 and

408 0 ) .

Pascal Taskin
Piano of Opera . .. .
Wölfel' s Pianos.. .
Pleyel's Pianos . ...

1 .63 406 :6
1 .74 409 0
2-42 425 5
3 : 19 | 4433

3 . 23 4460

Lille1700c
1754
1800c
1854a

1859a
1810c Paris

1636

1700a

1789

Paris
Lille

Versailles 1812 15 Eutin

Paris1818
1840
1851a
1854a

Lille
Hainburg

1854

2 . Old Forks.
Old Fork, Mazingue's ..... 0 .66 3843

François' s 2 . 30 422 6
Cohen ' s .... ... 2 :55 V . - GERMANY.4287
Delezenne' s .... . .. 2 72 4329

1 . Standards.Marquis d 'Aligre' s 2 . 97 439 4 1619 Brunswick Praetorius's “ Suitable Pitch " 2.37 4242Lemoine' s 2 .60 4300 1834 Stuttgardt Scheibler' s Pitch at the Con
gress of Physicists............ 3:01 440 -2

3 . Church Organs .
Mersenne' s ton de chapelle .. .. . . 5037
L 'Hospice Comtesse ....... . 0 19 374 - 2 2. Old Forks.

1740Palace Chapel, Conservatoir F . Anton von Weber's Fork ... 2:36 | 424 :1
Fork . .. .. . 1 . 17 | 395 . 8

1780 DresdenTuileries Chapel
2 . 29 422 3Kirsten 's Fork2 .78 4343

1800Cavaillé-Coll' s St. 3 : 17 4443 Kummer' s Fork . . .. . ... .. .. 2 : 39 | 4294

St. Sauveur 0 .69 Schmahl' s Fork , A
3846

La Madeleine ( restored ) . 1. 29 3987 under A 4892)

St. Maurice (repaired ) .. 1 .66 407 . 3
St. André 2 .69 432 2 3 . Church Organs.
St. Etienne (rebuilt ) 2 . 89 4371 N . Germany | Praetorius (called by him
St. Catherine ( retuned ) 3 :02 440-5 Chamber Pitch ) 7 .40 567 3

1361 Saxony Halberstadt Organ . 5 41 505 . 8
1511 Heidelberg Schlick , high Pitch 5 . 35 604. 2

4 . Concert Organ.
FestivalOrgan ..... 377 . 00 -33low Pitch ..3: 27 446 .8 1543 Hamburg St. Catherine ( taken 1879) ... 4 54 4808

1615 Palatinate Salomon de Caus .... 1 : 19 3964
5 . Opera. 1645 Holstein Glückstadt . ... . 3 :50 453' 0

Grand Opera , Drouet ..... 2 :32 423 :0 1688 Hamburg St. Jacobi, low stop , old Pitch 1.84 411' 4
Scheibler .... 2 :48 4270 high stops,old Pitch 4 .84 | 4892
Cagnard de la Tour 2 .76 434.0 1700c Holstein Rendsburg . . .. . 5 '06 495 - 5
Fischer .. .... .. . 2.67 | 4317 1714 Saxony Freiberg Cathedral, Silber
lowered for Branchu 2 :43 4258 mann . . .... 2 : 17 419. 5
recovered Pitch . .... 2 .76 4340 1716 Strassburg See under A 376 .6 . .
Cagnard de la Tour 2 92 438 .0 1722 Saxony Dresden , St. Sophie..... .. 2 :01 | 415 .5
Orchestral Pitch ... 3 :00 4400 1749 Hamburg | Lehnert' s Positiv . ...... ... . .. 3 :51 | 455 2
Drouet .. . .. .. . 2 63 | 430 8 1754 Saxony

Dresden , chained fork of R .
1 .99 415 02 . 80 435 . 8 1824 Church Organ . . .. . .. .

Scheibler 's Petit 1760 Holstein Rendsburg ..... 6 :06 495 -5
bout 2. 76 | 434. 0 1762 Hamburg 1 Mattheson ' s St. Michaelis. 1 .69 407 . 9

Cagnard de la Tour 2.88 4370 1833 Weimar Töpfer ' s Pipe .. . 2: 37 4244

Delezenne's Leibner 3:04 Saxony18624410
Dresden , Orchestra of

Church ..... 2 . 36 424 . 0

Forks.. . 2 S9 437 4 , the samein thetheatre 427 -5
Plevel . 3 :02 140 5 1878 R . C . Church Organ .. . 2 . 12 | 418 -1
Reeds.. . 3 :32 448 .3 Lübeck Cathedral, old Organ . . .. 4 .65 | 484. 1

1 Lissajous & Ferraud 3:35 |449 .0 | 1879 | Hamburg ( St. Jacobi, Present Pitch ......| 5 .00 | 494 :5

1851 Lillo

Paris1810
1811

1819
1822

90

1824
1829

2765216: 55

1830

18340

1836
1836
- 9

1864a

066
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Date. Place.Place. I Pitch . Date. Place .Place. Pitch .

V . - GERMANY. - (Continued.) VII.- Italy. — (Continued .)

5 . Opera .
MarloyeBerlin 1845 Florence

Milan
Turin
Milan1856

1857
Fr. Com . ..
La Scala (de la Fage) . .....
San Carlo (Guillaume's Fork )
Fr. Com .

Naples
Turin

1752

1806
- 14

1822
1830

1834
1857

1858
1859

1861
1869

1815
- 21

1826

2.87 436 - 7
3 . 26 446 .6
2 .99 439 9
3 : 49 4503

3 :45 | 451- 7

3 : 19 444 . 9

3 : 19 444 .81859

2. 27 421. 9

2 :62 4305

2 89 4373

3 .00 | 4400
3 :07 4418
3 : 33 4484

3 :42 450 -8
3 . 46 4518
3 : 45 451:5
2 .82 435 5

2:33 423.2

2. 80 435 .0
3 :01 4410

3 : 23 4460
2 :91 4378

6 . Concerts.

Liceo Musicale ..1869 Bologna

5 . Opera.
Marpurg, Fr. Com . ...............

Wieprecht, Fr. Com . ... ...
Fischer' s Pichler' s fork
Wieprecht, Fr. Com .
Scheibler “ trustworth

Taubert ..

Wieprecht, Fr . Com .
Fr. Com . . ..
Nake.. .. ....

Sent to Society of Arts ....
Näke's Fork of Weber's time
Reissiger . . . . . .. . .. .... . . . . .. .

Fr. Com . . ... ... ... . ... ........ ... .
Näke, during performance .. .
Fürstenau' s official Fork
Sent to Society of Arts from

Leipzig
Rietz 's Fork ably

error ) . ....
Jehmlich 's Fork
Fr. Com . ......

3 :12 443-1

Dresden
7 . Pianos.

Tadolini' s Fork . . .. . .1839 2:43 4258

1859

1862
1E69

2 . 95 4389

VIII. - Russia .

3 . Church Organs.
1781 St. Petersburg Euler.......
1860 Court Church ..

5 . Opera .
1802 Sarti ..

1858 Fr. Com . . .. ..

1869 Sent to Society of Arts .........

2 11 | 418 . 0
2: 24 421. 2

1878
1859

1859
Brunswick
Carlsruhe
Gotha

Weimar
Stuttgardt
Munich

2.84
3 45
2 .83

436 . 0
451:5
435 - 7

1859

1869

3 :37 | 449 4
2.97 439 -4
2 .78 443. 5
2 . 80 435 - 0
3 : 13 4433
3 . 19 4448

3 . 12 4430
3: 32 4481
2 . 85 436 -1
2 .78 434 5
2 .88 436 .9
3 : 31 4480

Sent to Society of Arts .. 1739 Euler
9. Instruments .
.. .. . ... .. ... .. .. .. . ... . 1.00 392- 2

Baden
Würtemburg
Hamburg1879 Ube ler Krebs. ..

1714
6 . Concerts .

Saxony Näke's presumed Chambe
L Pitch . .... .

Hamburg Old Orchestral Pitch
Leipzig Conservatoire, Fr. Com ..

Würtemburg | Fr. Com . ...
Leipzig Gewandhaus, sent to Society

01 Arts . . . . . . . . . .

0 . 24 375 2
3 . 20 4450
3 : 34 | 448 . 8
3 : 19 | 444- 8

IX . - Spain .

3. Church Organs.
T . Bosch ' s Organ .

Ton de Chapelle
1785
1858

Seville
Madrid

2. 18 419.6
2 : 18 | 419 6

1859

1869 5 . Operas.

Theatre (in 1879, A 435 -4) ...... 3:18 | 444-5448 . 2

Breslau1776
1760
- 70

1783

9. Instruments .
Marpurg ... 1.96 414:4

Flute by Floth (Näke) ........ 418 :0
Grenser' s Clarionet (Näke) . 2 - 28 4220
Schneider' s Oboe (Näke) . ... . . 413 3

Holtzapfel's Flute (Delezenne) 2.46 | 426 .5

2:12 X . - UNITED STATES OF
AMERICA .

1 .91 14155

1800
1879 | New York

7 . Pianos.
Steinway' s Fork ............. 3 .66 4572

VI. - HOLLAND.

3 . Church Organs. DISCUSSION .
The old celebrated Church
Organshave all been altered , The Chairman said that no one could regret the time
and I have not succeeded in
my attempts to recover their Mr. Ellis had taken , considering the great interest and
ancient pitch . importance of the subject, and the very thorough manner

in which he had treated it. He could not expect any
6 . Concerts .

1869 | The Hague Fr. Com . . 3 . 34 446 . 2 discussion upon the paper, because , though they were in
the habit of discussing opinions, factsof thiskind admitted
of no discussion . Mr. Ellis had put all his facts on

VII. - ITALY.
such good authority , that there was nothing to question
- they could only receive them with humility as infor

1 . Standards. mation of immense value. Indeed, he could hardly
1720 Rome Pitch -pipes ( Dr. R . Smith ) ... 1. 14 395 - 2 express his high opinion of the value of the paper. It
17300 L Mean of Pitch -pipes of the

Bell- foundry of Colbacchini 2:41 | 425. 2
was a monument of research which would be referred to
in future ages as a credit to the musical science of the

2 . Ou Forks. day . He would only ask the meeting to pass a vote of
17300 Padua Colbacchini's low 1 F 1.52 403 . 9 thanks to Mr. Ellis for his excellent communication.
17800 high 1F. 2 :30 422- 6

Verona Cavedini's series of Forks. 2 -29 4223

17900
The vote of thanks was passed unanimously, and the

Padua Stratico ' s 1 G . . .. . .. 4 .64 483. 7

4 G . . .. . .
2-87 | 436•B meeting adjourned .

Padua ( l
1780c)

IMPORTANT POSTSCRIPT, 1 May 1880. - Dr. Koenig describes his give V 256 .32. With these compare the mean measurement
counting instrument (see p . 300 , col. 2 , 1. 11) in Wiedemann's ( late V 256 28 , at 59° F , on p . 402, col. 1 . Using his own rule , therefore,
Poggendorff ' s ) Annalen , 1880, pp . 394417 . By this instrument Dr. Koenig ' s V 451 in Appendix No. 10 , would be V 451.565 at

he obtains a new standard Ut, = V 256 at 20° C = 690 F , and
59° F . which confirms what is there stated . Dr. Koenig also

discovers that his former standard Ut, gave 7 256 - 1774 at especially determined the French Diapason Normal at the Con

20° C = 69° F . Hence at 69° F = 15°C, to which my measure
servatoire at Paris to be V 435 - 45 at 59°F, almost identical with

ments of it refer . it would , on the assumption of a gain of V 1 in A 435 : 4 in Table I. It is most satisfactory to find this final close
V 21000 for a loss of 1 F . give V 256 2872, and, on Dr. Koenig ' s I agreement of Dr. Koenig ' s , Prof. Mayer' s , and Prof. McLeod' s
experimental conclusion of a gain of Vi in V 8943 for a loss of measures with my own taken by Scheibler ' s forks as counted on

1° C , that is, of a gain of Vi in V 16097 for a loss of 1° F , it would | p . 350 ,
A . J . E .



APPENDIX .

1 . Introduction of Equal Temperament. (App. to tuned so that all keys can be played in , and

Art 4 , p . 294 , col. 2. ) - In the “ Mémoires con - neither he nor I (the son ) ever held with making
cernant ''histoire, les sciences , les arts, lesmeurs, somekeys sweet and others sour,” Mr. Bailey,

les usages, & c ., des Chinois , par les Missionnaires de however, who succeeded Mr. Peppercorn as con

Pe -kin ," 1780, Paris, vol. 6 , edited by the Abbé cert -tuner , and tuned Mr. James Broadwood' s own

Rossier, author of a “ Mémoire sur la musique des piano at Lyne, his country house, used the mean

anciens, " there is an approximate ancient calcu - tone temperament to Mr. Hipkins's own know

lation of the lengths of the pipes for the twelve ledge, and no other. Not one of the old tuners

lu , or notes of the scale (p . 105 ), which shows Mr. Hipkins knew (and some had been favourite

the use of equal temperament ; and in part 2 , tuners of Mr. James Broadwood ), tuned anything

fig . 18 , the same are calculated out fully and like equal temperament. Collard , the Wilkies,

accurately by a modern Chinese. It must be Challenger, Seymour, all tuned the meantone

remembered , however, that the Chinese did not temperament, except that, like Arnold Schlick ,

employ harmony. In Europe, neither Zarlino, 1511, they raised the G sharp somewhat to miti

1562, nor Salinas, 1577, mentions equal tempera - gate the wolf or disagreeable noise resulting from

ment. But Mersenne, 1636 , does, and gives the the use of the Fifth E flat G sharp , in place of

numbers correctly (Harm . Univ., Liv . 2 , prop . E flat A flat. Hence, even Mr. James Broadwood

xi., p . 132 ), and adds ( ibid liv . 3, prop. xii., “ Des did not succeed in introducing equal tempera

Genres de la Musique"') that equal temperament ment permanently into his own establishment,

" est le plus usité et le plus commode, et que tous and all tradition of it died out in his house long ago .

les praticiens avouent que la division de l'Octave In 1812, Dr. Crotch (“ Elements of Musical

en 12 démitons leur est plus facile pour toucher les Composition ,” pp . 134 - 5 ) gives the proper figures

instruments .” Of the ease there is no doubt, of for equal temperament, and shows how it arose,

the customariness corroboration is required . and that it made the Fifths too flat, and the major

Mersenne gives also the meantone tempera - Thirdstoo sharp , adding “ this will render all keys

ment, and deduces all his systems from the equally imperfect." Buthe says nothing to recom

relations of just intonation , taking them bodily mend it .

from Salinas. Werckmeister recommended equal 1840, Dr. Crotch had his own chamber organ

temperament, and Schnitger attemped to carry it tuned in equal temperament, as I am informed by

out in North Germany, 1688 (see À 489. 2 ). This Mr. E . J . Hopkins, of the Temple Church .

wasmore than a merely isolated attempt, but it The rest of this history will be found on p . 296,

does not seem to have spread to other countries. col. 1, whence it appears that, though previously

Dr. Robert Smith , 1759, must have actually heard |used by individuals, Equal Temperament for Pianos

equal temperament, or he could not have spoken | did not become a trade usage till 1844 , and Equal

of it as “ that in harmonious system of 12 hemi- | Temperament for Organs, did not become a trade

tones,” producing a “ barmony extremely coarse usage till 1854. Hence these are the real dates of

and disagreeable ” (“ Harmonics,” 2nd ed ., pp . therecognition of Equal Temperamentasthe regular
166 - 7 ) , Dom Bédos, 1766 , must also have heard English system of tuning

it when he rejected it as " harsh and less harmonious 2 . Comparison of Scheibler' s, McLeod's ,and Mayer 's

than the old tuning ” ( see A 376 :6 ). Measures. (Appendix to Arts . 16 and 18, p . 299,

As regards the recent English introduction of col. 1, and p . 300 , col. 1 .) — The five first forks of the
equal temperament, Mr. James Broadwood , in the lower table on p . 300, col. 1 , were measured for

" New Monthly Magazine” for 1st September, 1811, me both by Prof. McLeod , and Prof. Mayer, by

proposed it , and gave the error of the Fifths as one- their methods described in Arts . 15 and 16 , with the

fortieth of a semitone, which was to him the greatest care, for which I am much indebted to

smallest sensible interval. On 1st October, 1811, them . The forks did not return to me from Prof.

Mr. John Farey, sen ., showed that this was too Mayer, in America, till after the reading of my

much (it is much more nearly one- fiftieth of a paper. Before sending them to him I had com

semitone, or accurately S 0 :01954), and referred to pared each with several of Scheibler' s andmyown

the article Equal Temperament in Rees's Cyclo- forks. For Prof. Mayer's method it is necessary

pædia , whereupon , on 1 Nov., Mr. James Broad - to cement with shellac a very light metal point to

wood says, that he gave merely a practical method the end of one prong, in order to scribe the wave

of producing equal temperament, “ from its being curve, and also to transmit the electric spark which

in most general use, and because of the various marks the seconds. This additional weight, small

systems it has been pronounced the best deserving as it is, ought to flatten the fork . Hence, after
that appellation by Haydn , Mozart, and other the forks were returned with the points on,

masters of harmony " (unfortunately he adds no I compared them afresh with each of the other

references), and concludes by saying that he is forks, to discover the amount of flattening . In

" still of opinion . . . that mathematical specu - the case of three fine large forks this was scarcely

lations cannot be of any practical use in direct sensible , for the Marloye fork, not at all, for the
ing the tuning hammer.” Mr. Hipkins has Conservatoire fork , a doubtful V .02, for the Ver

been at some pains to ascertain how far sailles fork , an equally doubtful V .04. But the

equal temperament was general at that time, Feydeau fork had lost V .09 , and the Tuileries fork

and from him I have learnt what follows. Mr. as much as V •14 , owing to some imperfection of

Peppercorn , who tuned originally for the Pbilhar - construction . Making the corresponding correc

monic Concerts (seeA423. 7,and additions in Appen - tions, the results of Prof. Mayer' s measurements
dix , No. 7 ), was concert-tuner at Broadwood 's, and are given in the column “ Mayer, E . " below .

a great favourite of Mr. James Broadwood . His Afterwards Prof. McLeod measured the forks with

son writes to Mr. Hipkins, that his father “ always the points on , and then with the points off, each
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Vers.

fork remaining unmoved in the same vice for both From Το

measurements. It was thus discovered that the First Soprano . . 2 C 265 . 3 1 B flat 945. 4

effect of the added points was very small indeed , Second Soprano . . 4 B 250 .6 1 G 795 .0

and that the chief difference generally arose from Contralto 177 . 1 1 E flat 631.0

some loss the forks had sustained in their journey First Tenor . . . . 4C 132.6 2 B flat 472. 7

Second Tenor . . 40 132-6 2 G 397.5
to America and back,as shown below , the numbers Barytone or First
being fractions of V .

8 B flat 118 . 2 . . . 2 F
Bass

- 354. 2
. . . . . . . . s

Bass . . . . . . . . . . 4F 88 .6 . . . . 2 E flat 315.5

Forks. Cons. Tuil . Feyd. Marl.
Actual usage of composers. Handel, in his early

“ Acis and Galatea ” (see article Bass in Grove's
Loss . . . . .0015 •166 .0205 0285 ·014 Dictionary ), wrote a bass song from 8C sharp to

Points . . 0475 036 022 022 021 2 A . In the bass parts of his * Messiah , " Handel

only once gives 8 F 84 . 5 ( in " Lift up yourheads ” ) ,

Sums. .! .049 200 •0425 •0505 035 rarely uses 8 G 94•7, but frequently has 8 A 105.6 ,

and writes up to 2 E 315. 9 , but not often . In the

Adding these sums to the values found by Prof. “ Hallelujah Chorus, " he takes his sopranos to &

Mayer , we find his measurement of the forks in long sustained 1G 757 6, and his solo soprano in
the condition in which they were when measured “ Rejoice greatly ,” touches only in passing 1 A flat
by Prof. McLeod and myself at 59° F . The 789-8 . In the " Seraglio ," Osmin 's song, " Ah ! che
results are given in the column “ Mayer, McL ." voglio trionfare " ) , Mozart makes a bass sustain

8 D 70:6 for 8 (allegro) bars, and immediately

Name of Fork . Ellis.M Leod . jump up two octaves to 2 D 282. 5 .Mayer,
In the

Mayer, MCL . “ Benedictus,” of the 12th Mass, Mozart leads &

bass voice by a chromatic scale from 4 C 126 : 3
Conservatoire . . 439 .55 439 .54 439.48 439 .51 down to 8 E 75 . 1 , which cannot be escaped . In the

Tuileries . . . . . 434 . 33 434 . 25 434 . 26 434:33 “ Magic Flute ," he makes the “ Queen of the

Feydeau . . . . 423 .02 423.01 422 .91 422.98 Night ” sing up to 1 F 1352.0 , and in 1770 Mozart

Versailles .. . 395 .83 395 .79 395 .77 395•78 writes that he heard Lucrezia Agujari (La Bastar
Marloye .. . . .. . 255.98 265 . 96 255 .98 256 .02 | della ) sing from 2D 282. 1 to 10 2017. 2 , “ with a

lovely voice.” In “ Robert le Diable,” Meyerbeer

The extreme closeness of these results, obtained once makes Bertram sing to 8 E 83.6 (taking his

by such entirely differentmethods, proves indisput- pitch to havebeen A 446 .2 , as is very possible ), and

ably that we can now measure pitch within one- in “ Dinorah ” makes a soprano sustain C 1061.2 ,

tenth of a vibration in a second , and that my which Mad. A . Patti has often been forced to sing

countof Scheibler's forks cannot bewrong to that at C 1070, and now objects to sing higher than

extent, and hence that my present measures are 0 1035 .6 .

probably equally correct. (4 .) Violin Resonance. (Appendix to Art. 26 ,
The four forks of Koenig, measured by Prof. ( page 309, col. 2 . ) Dr. Huggins thought his

M 'Leod and myself were not sent to America, but Stradivarius violin sounded better at present

Prof.Mayer had an opportunity of measuring three concert pitch , say A 454. Mr. Healey thought his

of Koenig 's Ut,, one ofwhich had been but recently old violin , supposed to be an Amati, sounded best

purchased . Prof. M 'Leod had alsomeasured three at about Handel's pitch , or A 422.5 . These are the

others , and I, two. The following is the result of very pitches corresponding to the two maximum
these ten different measurements. resonances observed in the text. A violin by

Koenig's Utg. 1 ) Measured by Prof. M 'Leod . Maggini, of Brescia (1560 - 1640 ), belonging to Mr.

His own forks, V 206 .28, 256 .31, Prof. Guthrie's Vernon Lushington 's eldest daughter, and ex

forks, V 266 .14 , 206 . 17 . 2 ) Measured by Prof. amined subsequently , had the same two maximum

Mayer, three different forks, V 256 .38, 266 .34 , resonances, the higher being much the superior.
266 . 36 . 3 ) Measured by myself, Prof. M 'Leod' s

APPENDIX TO TABLE 1 .
fork , as above, V 256 . 30 ; Dr. Spottiswoode's fork ,
V 256 .23 : a copy . made by myself. of Prof. . (6 .) Russian Court Church. (Insert on p . 319. col.

1 after A 420. 1 .) A 421. 2 , EC 500•9 (MO 503. 9 , JCTyndall' s fork before it was injured , frequently
505. 4 ), S2.24, (Ellis .) 1860, Russia , Imperial Russian

compared with the original, V 256•28 . The mean
Court Church band. — This fork, a copy belonging

of these 10 measures is V 256 .28, which I have
formerly to Herr Nüke, was lent to me by his widow .

assumed as the probable mean value of Ut, on It was contained in the same box as Stein 's fork , A

page 301, col. 2 , Table . 421•3, and was accidentally overlooked in drawing
( 3 .) Compass of the Voice. (Appendix to Art . 21

page 303, col. 2 ). - The following are the limiting (6 .) Handel's Fork . (Appendix to (1) A 422.6 , page
notes of “ the most sonorous compass of the seven | 319, col. 2 , line 17 from bottom .) - Mr. Hipkins thinks
different voices in most choral bodies,” according that Mr. Reid was mistaken in supposing that the

to H . Berlioz (" Modern Instrumentation , house of Broadwood ever owned Handel's fork . Mr.

Novello's edition , 1856 , page 178 ), where, as it Hipkins supposes that Mr. Reid ' s mistake arose from
Mr. Clarke having brought Handel's fork to Broad

was printed before the French Diapason Normal
wood' s in 1855 to show it, and also from the correspond .

was introduced , I assume Broadwood's mean pitch ,
D , | ing pitch of Peppercorn' s fork (see Appendix No. 7, to

as I did for Randegger. These limits should be con - A423 . 7), which was in possession of that house .

trasted with the inner, outer, and mean limits of (7.) Original Pitch of the Philharmonic Concerto. (Appen .

my Tables in the text, and will be found wider dix to A 423. 3 and A 423. 7 , p . 320, col. 2 .) - The fol.

than the first, but much narrower than the other lowing is a copy ofMr. Peppercorn' s certificate preserved

two. at Messrs. Broadwoods' :- This is to certify that I,
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John Peppercorn , tuned for 15 years ( 1813- 1828 ) at the semitone, the pipes were possibly cut to sharpen them .
Philharmonic Concerts,for Messrs. Broadwoodand Sons, The whole of Schulze's Hohlföte stop as sent from
which is now nearly 30 years since, and that I have the Germany was too sharp, and had to be accommodated
same fork in my possession . It was given to me from afterwards. The actual pitches measured above are not
the members of the Philharmonic Society, as the Pitch exactly in tune. Starting from A we should have had
determined and settled by mutual consent. It is half a A 444 :3 EB flat 470 -7 , EB 498 - 7, EC 528 .4 , and starting
tone lower than the present Philharmonic Pitch . The from measured C 529, we should have, EB 499. 3 ,
Pitch given to me, Sir George Smart being in possession EB flat 471•3 , EA 444•8 .
of a fork exactly the same, he always kept me exactly (10.) Belgian Army Military Instrument Pitch. (Ap
to it . This same Pitch , given to me by the members of pendix to A 451, p . 329, col. 1 , and A 455 .5 , p . 330,
the Philharmonic, agrees [with ] Handel's Pitch , with col. 1).- M . Victor Mahillon has had the kindness to
the Pitch also of a fork shown to me by the late Mr. send me the following. Before 16 December 1874 ,
Jacobs, organist to the Rev. Rowland Hill' s Chapel, numerous standards for military music were in use in
which was about 30 years since , and his Father had Belgium , occasioning extreme embarassment to manu
been master to the Sonsof the Clergy, about 70 years facturers. The ministry, therefore, sent the several
before . I was shown a Mater Dei Convent Bell, forks to M . Mahillon for the purpose of selecting the
certainly 500 years old , with which this Pitch also mean , and he, not having a tonometer, sent the selected
agreed, as also with that of most of our Church Bells . mean to M . Koenig , in Paris, to measure , and to con
20th March , 1855. (Signed ) Jno. Peppercorn . This struct from it a large standard fork for future use. On
pitch also agrees with an ancient fork and other forks in the ministry being informed that the mean pitch was
the possession of Mr. Black , at Messrs. Broadwood' s. VS 902 = V 451, à ministerial decree was issued, dated
[See Table I. , A 422- 7 , 423.6 , 427 . 2 , 427 -5 , 428. 4 . ] as above, fixing this as the standard determined by
The fork, shown at Messrs. Broadwood ' s as Sir George Koenig 's fork . Hence, as the copy I saw was A 451-7 ,
Smart' s present pitch ( see A 433 ] is nearly a either Koenig' s measurement was slightly incorrect
quarter of a tone sharper than the one I now have (which is very probable , see measurements of his Ut
(really S0•37 , more than a quarter of a tone), in No. (2) in this Appendix , which would make his
and certainly was not the pitch made use of at the V 451 really 451.5 , leaving only V . 2), or the large fork
Philharmonic Concerts when I tuned at them . (Signed ) he made rose in pitch after tuning (which is very

Jno. Peppercorn." With regard to church bells, see probable, a rise of V . 2 being quite common ), or
Colbacchini's pitch pipes, A 425. 2 , and Cavedini's fork, both (which is still more probable ). From this standard
A 422: 3 , both from bell- founders, and both used to M . Mahillon tuned Dr. Stone's copies by ear, but
determine the pitch of bells . Mr. Lewis, the organ he sometimes makes copies by the optical process of
builder, found the famous old tenor bell at Lavenham Lissajous. That process was not used to determine
(16 ) miles W . N . W . of Ipswich ), date 1625 , meant to the pitch , which was due to Koenig 's measurements.
be and called D , to be 2 D 288.4 , giving MA 431. 3 , Subsequently to the settlement of this standard , M .
which would be rather sharper than Harris' s A 428 .7 at Dunkler (d . 1878 ), bandmaster of the regiments of
Newcastle -upon - Tyne, and is interesting as occurring Grenadiers and Chasseurs in Holland , succeeded in
in the earliest days of mean pitch, and before English establishing A 451 as the Dutch standard for military
organs had been smashed by the Puritans, 1644 - 6 . music also. On 21 Dec. 1875 , a Commission was

( 8 .) The Jordans's Maidstone Organ. (Insert on p . appointed by Royal decree in Belgium to examine the

325 , col. 1, after A 437.4 ). * ( 2) MA 437-4 (EA 440, possibility of establishing a uniform pitch in Belgium .

JA 436 ), C '523•3 , S 2.89. (Streatfield and Ellis.) 1744, Mons. F . A . Gevaert, Director of the Royal Conser

Maidstone, old parish church . This organ was built by vatoire at Brussels, was president, and Mons. V .

the Jordans, and in 1878 had this pitch , and was in Mahillon secretary . The Commission recommended the

mean tone temperament. On 25 March 1880, while adoption of the French Diapason Normal for military

the pipes were lying open , having been just returned music as well as for the Conservatoire. This recom

by Lewis, who was rebuilding the organ and putting it mendation remains pigeon -holed on account of the

in equal temperament, at his own pitch (see (1 ) A 441). great expense which the alteration of all military bands
I examined the marks on many pipes, and could find no would entail, and hence there is at present no uniform

sign of old shifting. The stopped diapason, least likely Belgian standard. M . Victor Mahillon also says that

to be altered , but easily tunable by its long ears within the so -called fork of the Guides ( see A 455 5 ) , properly

the limits A 437 and A 442, was apparently quite speaking , never existed . The pitch of A was occasionally

unaltered , and I found the genuine old markings of the given by M . Bender on a small clarinet, on which he

peculiar German d and d sharp, on the pipes which bore played, and such a pitch is of course very uncertain .

also Lewis' s marks of D and D sharp . So there seems Mons. C . Mahillon , however, possessed a fork taken
to be no doubt that the pitch has been preserved to this from it, which was at lowest A 456 .

day. But as the Jordans also used the sharp pitch (11.) Schulze's Tynedock Organ. (Insert in Table I.,

A 474 : 1 (which see) at St. George's , Botolph -lane, it after A 452-5 , page 329, col. 1 ). EA 452 . 8 [MA 450 . 2 ,

follows that the Jordans as well as Bernard Schmidt, JA 448.8 ) C 538.5 , $ 3 .50. (Chambers and Ellis.) 1880

used two pitches, or made both A foot and B flat foot (date of measurement), Tynedock Church Organ at

organs, corresponding to a church and a chamber pitch. Newcastle -on - Tyne, one of the finest built by Schulze
(9 .) Temple Church Organ . (Insert after * A 444. 3, page in England, from a fork tuned to the open diapason ex

327, col. 1), * (2 ) 444 . 3 measured , and also B flat 471.4 , pressly for me by Mr. Charles Chambers, Mus. B .

B 498 .6 , C 529 measured. (Ellis .) 1880, London , This is practically in the mean Philharmonic pitch ,

Temple Church organ , after it had been repaired and A 452.6 . “ Mr. Rea, formerly organist, found it best to

resettled in 1879, by Messrs. Forster and Andrews, of transpose most music by a semitone, and therefore play

Hull. – The original organ was built by B . Schmidt at A427.4 , that is , practically at the pitch of Harris' s

probably at A 441. 7 , and was flattened by Mr. C . A . organ, St. Nicholas Church, also at Newcastle, see

Bishop to A 433. 2 (see notes on ( 1) A 422.5 ) ; it was A 428- 7 . For a similar pitch of Schulze's , see Temple

afterwards reconstructed by Schulze in 1859, and he Church Organ, in Appendix , No. 8 .

made the pitch so sharp that Messrs. Forster and ! (12.) Barking Organ . (Appendix to A 474 :1, page 331,

Andrews had to shift the pipes a semitone, to bring it . col. 2.) This organ (see (2 ) A 439.5 ) was probably one

to this pitch . This would imply that Schulze's pitch of these sharp A foot organs. Both B . Schmidt and

was A 470•7, which is hardly likely (see A 452.8 in Ap - Jordans, and hence probably other builders built both

pendix No. 11) . The pipes were probably adjusted after A foot and B flat foot organs. For Schmidt, see (1 )

shifting. To depress a quarter of a tonewas found too A 441. 7, in Table I. , for the Jordans', see Maidstone

little , as Mr. Forster said . Hence, after depressing alorgan , in Appendix , No. 8 .

-
-

-
-

-
-

-
-
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