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Art. 1. Introduction.—On 22 May 1877, I
read a paper in this room on “ The Measurement
and Settlement of Musical Pitch,” for which the
Bociety of Arts honoured me with one of their
silver medals. Subseq}mntl , it was objected that
the mstmment which for measuring pitch
sA punn’s tonometer, see p. 300) gave results dif-

ering considerably from those obtained by other
observers, and was, therefore, probably incorrect.
It wasalso objected that I had not given a sufficient
account of early musical pitch. I have been able |E.
to discover the cause of the error of Appunn’s
instrument and its correction, and I have been

fortunate enough to obtain s large amount of new | g

between the reading of my first paper and its

resent correction and smlement , which, however,
fhave endeavoured to e complete in 'itself.

Art. 2. Pitch.—By the pitch of a musical note

I shall always mean, as is usual in England, ¢‘ the

number of double or complete ubratlons, back-
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wards and forwards, made in each sccond by a

article of air, while the noteis heard.” The words
1n inverted commas are brietly represented by the
letter V. Thus, by V 256 is meant a musical sound
due to 256 vibrations in a sccond. On the Conti-
nent, theyusually reckon by single or half vibrations,
as in counting a pendulum, written 8V. Thus 8V
512 means the same pitch as V 256. By V2563 is
meant 2563 double vibrations in 10 seconds, and
8o on for other decimals.

Art. 3. -Musical Pilch is the pitch, or V, of an
named musical note, which determines the pitcg
of all the other notes in a particular system of
tuning, and gives the pitch of the instrument pro-
ducing it. For the sake of comparison, the same
note A is here always sclected, and, when it was
necessary to determine the pitch by measuring the
V of some other note, the V of A has been always
calculated. By A 444 is meant the note called A,
which makes V 444.

Art. 4. Systems of Tuning, or Temperaments.—
For perfect harmony, the Fifths and mujor Thirds,
in the treble at least, should produce no per-
ceptible beats or roughness. This effect could not
be obtained without many more thun 12 notes to
the Octave, the largest number uscd on ordinary
organs, harmoniums, and pianos. Hence arose
various contrivances, kmown as tunings, or tempera-
ments (from the Italian temperare, to tune). In
the history of pitch it is necessary to distinguish
and allow for the following :—

1) Just Intonation, where all the Fifths and
Thirds are perfect. Used only by unaccompanied
singers and theorists.

2% Pythagorean Temperament, in which the Fifths
of the series, Eflat, B A.,F,C,G,D, A, E,B, F
sharp, C sh., G sh. only, are perfect, and the major
Thirds EA.G, Bfi.D, FA, CE, GB, DFsh.,
AC sh., EG sh. only, are & comma, or V1in V 80
too sharp. TUsed in tuning the violin.

3) Meantone Temperament, in which all the
major Thirds specified in (2) are perfect, but the
Fifths specified in (2) are a quarter of a comma, or
V1in V 322 too flat. Formerly used on all organs.

42] Equal Temperament, in which every Fifth,
without exception, is one-eleventh of a comma, or
V 1 in V 885 too flat, and every major Third, with-
out exception, is seven-elevenths of a comma, or
V1in V126, too sharp. Now always used
intentionally.

These temperaments will be distinguished by
prefixing J for just, P for Pythagorean, M for
meantone, and E for equal, to the name of the
note calculated. The tuning note, which is
measured, might be in any system, and hence is
not distinguished. Thus, A444 being measured,
gives JC 5325, MC 531°2, PC526°2, and EC528.
In Table I., at the end of this paper, the JC, MC,
and EC are calculated, corresponding to any A or
other note that was measured, and the JA, MA,
and EA corresponding to any C or other note that
was measured.?

3 Calenlation of Temperaments.—It is absolutely necessary, fof
all investigations on historical musical pitches, to beuble to caleu-
late A from C, and C from A, and sometimes from other notes,
and often to find the V to all the notes in any system of tempera-
ment when the V of one is known.

To find C from A.

|

1) In Just Intonation, increasethe V of A by one-fifth. Thus,
to A 140, add one-fifth, or 88, to find JC 528. |
. 2) In Meantone Temperament, first indJC, and then subtract 3
in 1,000 and 1 in 10,000, working to two places of decimals, and

i

Just intonation isdue to Ptolemy, theastronomer,
alive A.D, 166. Meantone temperament was per-
fected by Salinas, A.D. 1577. Equal temperament
is said to have been proposed by Aristoxenus, a pupil
of Aristotle, and to have been in use in China for
centuries earlier. It seems to have been used, in
intentiun, in North Germany, as early as 1690, and
to have remained on many organs. (See A 4892 i
Table 1.) It was recommended by E. Bach, and i«
believed to bhave been used by J. 8. Bach. But,|
throughout Europe generally, meantone tempera- i
ment was used till about 50 years ago. It is still
retained generally on Spanish organs, and in Eng- '
land on Green’s organs, at St. George's Chapel. !
Windsor; St. Katharine's, Regent’s-park; and Kev

finally retaining one. Thus, from A 440, find JC528, and then
subtract 1'55 or 8 in 1,000, and also "050r 1 in 10,000; that is, 1°63 op
the whole, giving 52637, whence MC526°4. A 418 gives MC 500.

3) In Equal Temperament, first find JC, and then subtract 1 in
111.  Thus, for A 440, we find JC 528, which, divided by 111, gives
476, and substracting this we obtain 523'24, whence EC 5232,

To tind A from C.

1) In Just Intonation, subtract one-sixth.
C 528 is K8, which, subitracted, gives JA 440.

2) In Meantone Temnperament, tind JA, and increase the result
by 3in 1000 and 1 in 10000, Thus, one-sixth of C5264 is &7-73,
which, subtracted, leaves 4:38'67, and this increased by 1°31, or 8 in
1000, and "04 or 1 in 10000 gives 44002, whence MA 440,

8) In Equal Temperament, tind JA, and increase the result by {
in 110. Thus, from (52324 we tind JA 436°03, and, adding the
110th part, or 307, the result is EA 440.

A justly Intoned scale can be formed by adding one-eighth for
the major Tones Cto D, F to G, and A to B; one-ninth for the
minor Tones D to E, and G to A ; and one-fifteenth for the diatonic
semitones E to F, and B to C.

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 series of Fifths down, subtracting vne-
third for each Fifth, and doubling the result where necessary to
keep within the Octave.  Work up to G skarp, and down to E fat,
beginning anywhere.

A Menntone seale can be formed by taking the perfect Fifths,
as in the last case, and then diminishing each upward and inereas-
ing each downwad Fifth, as it is caleulated, by 31 in 10000. Thus,
the perfect Fifth above €256 iy found by adding one-half, or 125,
to be JG 384 ; taking 3 in 1000, and 1in 10000, we have 119, which
being subtracted, gives MG 38281 ; and the perfect Fourth helow
256 is found, by subtracting one-third, or 85°33, to be JF 17067,
double which is 341°34; and then, taking 3 in 1000 and 1 in 10000,
we have 1'06, adding which we have MF =342:'40. Bemin any-
where, and work up to G skarp and down to E Aat. Make two
places of decimals and keep one.

A scale in Equal Temperament can be made by tirst forming a
series of equal Tones by continually adding 12{ per cent., the proof
being that the Sixth Tone thus found is seareely more thun double
the first ; then, the semitones may be found, by nddlp;{ 6 per cent.
to cach of the Tones, and afterwards subtracting 1 in 2000.  The
result ought not to be wrong by one-tenth of a vibration anywhere.

The above are chiefly close approximations, very convenient for
those who can use decimal fractions but do not understand
logarithms. For those who do, the following table will be much
more convenient.

To the logarithms given below, add the logarithm of the V of C,
and the result is the logurithms of all the corresponding notes.
When the V of any other note is given (as of E), subtract the
logarithm opposite that note (ns E) in the table from the logarithm
of the V of the given note (as E.)  The result is the logarithm of
the correxponding V of C, having found which proceed as hefore
Find numbers corresponding to the logarithms to one place of
decimalx only.

Thus, one-sixth of

TanLE oF THE LocAriTnus oF Texrenep NoTes.

Note. Just. Meantone. Equal Pythagorean.

C ‘0 0 0 .0

C sharp ‘01908 02509 *01851
D ‘05115 ‘04846 05017 05118
E Aat 07733 ‘07526 07879
E 09691 09601 ‘10034 *10231
F 12494 12629 12548 *12494
F sharp 14537 15051 15346
G ‘17609 17474 17560 17009
G sharp 19382 20069 20461
A ‘22185 22320 22577 22724
B Aat 25258 25086 *24988
B 27300 27165 27504 27840
C octave *30103 30103 30103 *30103
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Parish Church, and on a few other organs; but
equal temperament is now generally aimed at,
though seldom really attained.® Messrs. Broad-
wood did not use it on any of their pianos till 1841,
and it was generally introduced in their works,
under the superintendence of Mr. Hipkins, from
1844 to 1846. The ergan of St. Nicholas, Newcastle-
upon-Tyne, was tuned in equal temperament in
1842, on the occasion of a great musical festival
(see A 428:7 in Table I1.). Inthe Great Exhibition
of 1851, no English organ was tuned in equal
temperament. In July, 1852, while making altera-
tions in their Exeter-hall organ, Messrs. J. W.
‘Walker and Sons put it into equal temperament,
and it was first used in that tuning in November,
1852. In the meantime, in September, 1852, Mr.
George Herbert, a barrister and amateur, then in
charge of the organ at the Roman Catholic Church
in Farm-street, Berkeley-square, had that organ
tuned equally by Hill, its builder. Though
much opposed, it was visited and approved by
many, and, among others, by Mr. Cooper, who
had the organin the hall of Christ’s Hospital tuned
equally in 1853. The first organ built and tuned
origina.]ly in equal temperament, by Messrs. Gray
and Davison, was for Dr. Fraser’s Congregational
Chapel at Blackburn, in 1854 (since burned).
Messrs. Walker and Mr. Willis also sent out their
first equally tempered organs in 1854¢. Hence, in
England, equal temperament is barely 40 years old.
(Sce additional information in Appendix No. 1.)

Before, and, indeed, after 1577, many unequal
temperaments wereused, and themeantone tempera-
ment itself is commonly called unequal, whereas,
when expressed on 12 notes, it is merely defective,
because it requires 27 notes to the Octave for its
full development, as is shown in ordinary musical
notation. The law followed in these unequal
temperaments is generally so unknown that the
exact values of the notes cannot be calculated.
There was, however—at least, on the old bonded
or fretted clavichord—a semi-meantone tempera-
ment, in which the natural notes C, D, E, F, @,
A, B were tuned in meantone temperament, and
the ochromatics were interpola at intervals
of half a meantone. This was very like equal
temperament in most keys. But, in the calcula-
tions of this paper, none but the Just, Meantone,
and Equal systems of tuning will be regarded, and
all the une;lual temperaments, which were slight
variations of the meantone system, will be treated
a8 belonging to that species of tuning.

Art. 5. Equal Semitones as a Measure of Relative
Pitch.—If we supposed that, between each pair of
adjacent notes, forming an equal semitone as a
piano is now intended to be tuned, 99 other notes
were in , making exactly equal intervals
with each other, we should divide the octave into
1200 equal hundredths of an equal semitone, or

8 How to Tune Equally.—In my translation of Helmholtz, p.
785, I gave a rule for tuning scnsibly in equal temperament, and
I put it into a thoroughly practical form in the Musical Times for
1st October, 1879, pp. 520—621. It may be epitomised thus. Tune
the in the one-foot Octave of an organ or harmoniumin the
order G, G, D, A, E, B, Fsh., Csh., Gsh., Dsh., A sh., Esh. Make
all the Fifths ose, and all the Fourths too wide, 80 as to beat
the Fifths “up,” CG, DA, EB, Csh. G sh., D sh. A sh., twice in &
second, and the Fourths ““down,” GD, AE, BFsh., Fsh. Csh.,
G ah. D sh., A sh. E sh., three times in a second. The Fourth CF is
not tuned. The pitch is unimportant. The beats hardly last leng
enough to be nnghble for the piano, which should be tuned to an

.

cents ag they may be briefly called. We generally
estimate intervals in music by the number of semi-
tones they contain ; thus, the minor Third has3, the
major Third 4, the Fourth 5, the Fifth 7 semitones.
and 8o on. In the same way, very small intervals,
less than a semitone, may be estimated in cents.
Thus, 8 3:56 means an interval of 3 semitones and
56 cents. In this way, in Table I. the interval
formed by the initial value of A in each entry with
A 370 is given.* The interval between any two
such values of A is the difference of the correspond-
ing 8. Thus, the interval between A 455'3, 83:59,
and A 4225, 8 2:30,is S 129, which is the interval
between Handel's and Erard’s concert pitch.

Art. 6. Notation of the Great Musical Scale.—
As the name of the note is the same in the different
octaves, it is necessary to mark the Octave. I shall
here adopt the organ-makers’ names, by which
an Octave is referred to a certain number of feet,
and give it a practical notation. These names
neither indicate the exact length of pipe nor the
exact pitch of the note, but merely show the pesi-
tion of the note on the musical staff. .

32 C, lowest note of very large organs (2 octaves
below the lowest note of the violoncello), 32 D,
32E, 32F, 32@G, 32A (usual lowest note of the
largest pianos), 32 B, comprising the 32-foot Octave.

16 C (lowest note of the double bass in Beet-
hoven’s Pastoral Symphony), 16 D, 16 E ?owect
note of the German four-stringed double bass
mentioned by Helmholtz, p. 267 of my translation,
as the lowest really musical note), 16 F (lowest
note of English four-stringed double bass), 16 G
(lowest note of Italian three-stringed double bass),

4 To Calculate the Cents in any Interval.—1) For intervals less
than an equal semitone—that is, when the la V is not more
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
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 is 253, and this, less *2 (or 1 per 2000 in 422'5),
18 25°1 ; then, dividing 1750 by 25'1, we obtain 70 centa.

2) If the interval is more than an equal semitone, we can con-
tinually form equal Tones and semitones, above the lowest, b
adding 12} per cent. for a Tone, and 6 per cent. (less 1 per 2000
for a semitone, till we obtain a V which is leas than an equal
semitone from the larger number. Then, we tind the cents in
this smaller interval by the last rule, and add 100 for each equal
semitone added on to the lower V. Thus, for A 4225 and A 4553,
we form an equal semitone above 422'5 by adding 25'1 (or 6 per
cent., giving 25'3 ; less 1 per 2000, that is, *2), giving 447°6. 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.

3) For intervals less than a just major Third—that is, when 8
times the la V is not greater than 10 times the smaller V—
multiply 3477 by the difference of the V’s, and divide by their
sum. If the quotient lies between 160 and 300, subtract 1 from the
quotient ; the result is exact. Thus, for the last example, 3477,
multiplied by the difference 32'8, gives 1140456 ; and this, divided
by the sum 877°8, gives 129 cents., as before. It is evident that
this may be applied to any interval by continually reducing
it by & just major Third till it is less than a major Third. This is
eﬂecwrf by continually subtracting 10 times the smaller from 8
times the V, and adding 3864 cents. to the result, for every
such reduction. When the interval exceeds an Octave, divide the
larger V continually by 2 till it is less than double the smaller ;
%hen proceed as before, and add 1200 to the result for each division

Y 2.

4) For any interval, by logarithms (b{ifar. the most convenient
method for those who can use them). Multiply the difference of
the logarithms of the two V’a by 4000 (which will be enough for
intervals under a semitone) ; correct by subtracting 1 in 300 and 1
m 1,000 from the former product. e result will be correct to
one-tenth of a cent. hus, log 4553 = 2'65830, log 4226 ==
2-62683 ; difference = ‘03247, which, multiplied by 4000, gives
129'88.  Subtract 1 in 300, or ‘43, and 1 in 10000, or ‘01 (sum -44),
and the result is 129'44 cents, or 129 to the nearest cent. When
many caseshave to be calculated, it is best to form a little table
of the multiples of 39-86314, and, by its means, multi{);y the dif-
ference of the logarithms by that number. This was the method
pursued for Table I.
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16 A (lowest note of English three-stringed double
bass), 16 B, comprising the 16-foot Octave.

8 C (lowest note of the violoncello, written on the
second leger line below the bass staff), 8 D, 8 E,
8F, 8G (third open string of violoncello), 8 A,
8 B, comprising the 8-foot Octave.

4 C (tenor C, the lowest note of the viola, written
on the second space of the bass staff), 4D
(second open string of violoncello), 4E, 4 F, 4G
(lowest note of the violin and of the English
concertina), 4 A (first, or highest, open string of
violoncello), 4 B, comprising the 4-foot octave.

2 C (middle C, written on the leger line between
the bass and treble staves), 2D (third open string
of the violin), 2E, 2 F, 2G, 2 A (second open string
of the violin, the tuning note for orchestras, and the
note to which all pitch is referred in Table 1.), 2B,
comprising the 2-foot Octave.

1C (Treble C, a very usual tuning note for

ianos, and pitching note for singers), 1D, 1E
?ﬁrst, or highest, open string of the violin), 1F,
1G, 1 A, 1B, comprising the 1-foot Octave.

34C, 4D, }E, 3 F, 4G (usual highest note of
flute), 4 A, 3 B (highest note of the English con-
certina), comprising the §-foot or 6-inch Octave.

$C, 1D, } E (highest note on the violin, the
double Octave harmonic of its highest string), } F,
1 G, } A (usual highest note of large pianos), $B,
cowprising the }-foot or 3-inch Octave. And so on
for higher Octaves, used only on certain stops of
organs.

Art. 7. Carriers of Pitch.—As very few persons
are able to reproduce a pitch at will after the lapse
of ashort time, it is necessary to have instruments
by which a given pitch-note may he sounded at any
moment. The oldest of these contrivances are the
metal cylindrical open flue organ-pipe, and the
ato({)ped pitch-pipe. In later times, the tuning-fork
and the free reed have been used. In orchestras,
the oboe, a reed pipe, is generally sounded for the
other instruments to tune to.

Art. 8. The Organ Pipe.—The pitch rises with
heat, and falls with cold, often making a semitone
between its winter and summer pitches. When
the V at any given temperature is known, the V at
any other temperature may be found, with sufficient
exactness, by increasing the first V by 4 per cent.,
dividing by 1000 to 2 places of decimals, multiply-
ing the result by the number of degrees Fahren-
heit by which the observed differs from the
required temperature, and adding or subtracting
according as we reduce to a higher or a lower tem-
perature. In this way all the organ pitches in
table 1., which I have myself observed, have been
reduced to the pitch they would have at 59 F.=
15° C.= 12°R. Thus, A 528, at 59° F., gives what
at 73°F.? To 528 add 4 per cent., or 21'12,
which gives 549°12, and this, divided by 1000 to 2
places of decimals, gives ‘55, which, multiplied by
14 (the difference of 73° and 59°), gives 7°70, and,
a8 the required temperature is greater, we have to
add this 770 to 528, producing A 5357 at
73°F. (Bee A441'7 and A 444'7 in Table L) As
the wind used is often of a lower temperature to
the air about the organ, and as the expansion of
the air effects the temperature, the rule is not
always perfectly accurate, but I have found it
sufficiently so for the purposes of this paper.
After touching an organ-pipe, or blowing it with
the mouth, it sbould be left to cool before its

pitch is taken. For the same temperature, t:
pitch is mainly influenced by the length of t:
pipe, measured from the line where it i8 solder<
on to the foot, up to the open end, and by the iz
ternal diameter. If these dimensions are taken i
inches, the pitch or V of the pipe is very nea:r
20080, divided by the sum of 3 times the leng:
added to 5 times the diameter, according to Y:
Cavaille-Coll (adapted from Comptes flendus, 15}
p- 176), and in the two-foot Octave I have seld
found the result so much in error a8 a comma,
V1in V80. If we actually find theV of a simil-

ipe, and multiply it by the sum of three times ti
ength added to five times the diameter (express:
in inchesg, and use this product in place of 200s:
we may find the pitch of another pipe of thesau’
kind, differing slightly in length a.nge diameter, t:
dividing this product by the sum of three time:
the new length added to five times the new dis,
meter, both taken in inches.® I have had to us,
this device frequently when the actual dimension:}
of pipes made for me differed from their intended
dimensions, in order, from the pitch of the actus
pipe, to deduce that of the intended pipe. (Se:»
Table )I A 3737, 376°6, 396+4, 424-4, 4347, 504°2. ‘
505°8.

The strength of the wind used is important.,
The above rule supposes this pressure to be,
capable of supporting a column of water aboutt
3} inches high. From experiments made by M.:
Cavaillé-Coll, as pressure varies from 23 to 3}
inches, V increases by about 1 in 300, but, as pres-
sure varies from 3} to 4 inches, V increases only by
about 1 in 440; the whole increase of pressure
from 23 to 4 inches increases V by about 1in 180.
Hence the pitch of A may vary by from V1to V 2}
from this cause only. (See actual observations in
Table 1., under the pitches last cited, and A 446-0.)
The quantily of wind, regulated by the size of
the wind-slit and the onfice at the foot, is
another source of variation. The shape of the
mouth, and especially the shading of the mouth or
extremity, greatlyinfluences pitch. Hence a solitary
pipe removed from the organ where it was shaded
by adjacent pipes, is often sharper. Cleaning an
organ sharpens it. Even removing a pipe and

replacing it will often alter the pitch. An organ-
pipe is slightly flattened by pressing in, and
slightly sharpened by pressing out, the edges of
its open end, as by the * tuning cone;” but con-
siderable changes require the pipe to belengthened
or shortened. .

It is clear, therefore, that, when the V of a pi

is not mcasured as it stands in the organ itself, the
pitch given may be several vibrations in error.

3 M. Cavaillé=('oll s Rule.—This ndcrcquimtobealittleghmged
for stopped and square pipes. For the square wooden pipes the
agrecment 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. (Sce TableI. (1) A 424°2.) In rquare pipes,
the depth is from the mouth to the back, internal measure.

Complets Rule.—Pressure of wind ubout 3} inches or 8centimetres.
Divide 2008 when the dimensions are in inches, and 510000 when
the dimensions are in millimetres, by— 3 .

(1) Threc times the length added to five times the diameter for
cylindrical open pipes. 3 3

(2) Six times the length added to ten times the diameter for
cylindrical gtopped pipes § .

(3) Three times the length added to six times the depth for
squrre open pipes ; and 5

(4) Six times the length added to twelve times the depth for
square stopped pipes. . .

The rule is always sufficient for cutting organ pipes to their
approximate length, and piercing them to bring out the Octave

barmonic, and has long been so used in M. C.-C.’s organ works,

|

|
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And even where we are fortunate enough to find
an organ with pipes that have remained unaltered
for 200 or 300 years, which is seldom the case, we
cannot be sure that it stands exactly at its original
pitch. This must, of course, be borne in mind
for all the cases of organ-pitch given in Table I.
But the extreme amount of error will seldom be
1 per cent., which, for present purposes, is insignifi-
cant. Inpoint of fact, the exact pitch of an organ
cannot be ascertained, for it is so large that various
parts of it are constantly at variable temperatures,
and hence are constantly liable to be at different
pitches, or out of tune with each other. Hence, in
measuring the pitch of an organ, I always select the
2 A or 1C of the open metal diapason, and, if
possible, on the great organ, and consider that to
be the pitch for which the organ was constructed.

Art. 9. The Pitch-pipe (of which I am able,
through the kindness of the Bellfoundry Col-
bacchini, at Padua, to show you two very curious
Italian examples of 150 and 100 years old, de-
scribed underA 4252 in Table I. below) is subject to
all the errors of an organ-pipe, and being blown by
the warm breath at very different pressures cannot
be depended on for accuracy. But its portability,
and the easy production of one or two Octaves of
tone by sliding the piston in and out, formerly
rendered it indispensable to singers who had no
instrument to guide them. Pitch derived from
flutes, clarinets, and oboes is also very uncertain.
(See remarks in Table I., under A 3952, 410°0,
4133, (2) A 4180, 422-0, 425°2.)

Art. 10. The Tuning-fork, originally called the
Pitch-fork, was invented by Jobn Shore, Royal
Trumpeter, in 1711, Sergeant-Trumpeter at the
entry of George I. in 1714, and Lutist to the
Chapel Royal in 1715. He died deranged in 1753.
Hence the tuning-fork is probably not more than
150 years old. It was veryrude at first, as in these
two curious examples of very early forks indeed
(see A 419°9 and A 454'2, in Table L.), but has, in
late years, become a beautiful philosophical instru-
ment, a8 in the larger forks before you. It is
very permanent. I have reason to believe that
Scheibler’s forks have not varied by one vibration in
ten seconds, since his death in 1837. It varies very
slightly for temperature, being (contrariwise to the
organ-pipe) flattened by heat and sharpened by
cold to the amount of about V1 in V 21000 for
each degree Fahrenheit. When, therefore, careful
experiments have to be made, a tuning-fork should
never be touched by the hand at all (wood or paper
being interposed), or carried in the pocket, or
struck hard or often (every blow heats, and,
therefore, flattens it very slightly); but, for
ordinary purposes, this is immaterial. As forks
are tuned by filing, which not only heats them,
but unsettles their molecular arrangements—at
least, in part—it is necessary to let them cool and
rest for several days, sometimes for weeks, before
their pitch can be depended on for scientific
accuracy. They will often rise by several vibra-
tions in ten seconds in the course of cooling.
Hence ootpies are always apt to be too sharp, and
should, if possible, be re-compared. This has often
caused me much difficulty, and, in scveral cases,
a doubt will necessarily remain on such copies
which have been sent to me. The difficulty of
tuning a fork in exact unisen with another is also
extremely great. Hence, in Table I., such pitches

may be too sharp by half a vibration in a second,
or even more. We seldom find a batch of
tuning-forks atthe same pitch. (See A 4354 in
Table I.) On the whole, however, no more
accurate means of preserving pitch exist. Two
great sources of permanent injury to a fork are
wrenching or twisting the prongs (as by a fall,
or screwing the forks in and out of resonance-
boxes, when the prongs ought never to be touched ;
or fixing both prongs in a vice to file) and rust.
To preserve from rust, never stroke the prongs with
the fingers (as musicians have a habit of doing),
do not speak over the forks, keep them carefully
from the damp (the large forks on resonance-boxes
in chamois leather stalls, the smaller ones in cases,
or folded in paper) and oil them occasionally with
a film of limpid gun-lock oil (to be obtained from
any gunsmith). If rust forms, prevent it spread-
ing by applying oil, but be careful not to use sand-
paper, as that will certainly injure the pitch still
more. As most old forks are more or less rusty, it
isimportant to have some notion of the amount of
injury inflicted. Actual cases are investigated in
Table I., under A 441°1,4418, and (1) 4432, But I
found it advisable to try the following experi-
ments :—Three ordinary forks, having been care-
fully measured, were immersed in water, one half-
way from the end of the prongs, another halfway
from the stem end, and a third totally. First
experimnent : they were left 48 hours in water, and
then taken out without wiping and allowed to
dry during 24 hours, they were then wiped and
tried. Second experiment: afterwards, they were
repeatedly immersed for a day or two, and taken
out. being left to dry by themselves; this produced
a large quantity of rust, which was rubbed off
with soft paper, and then the forks were well oiled.
The following were the results :—

6| 8 g%
9% | 8x5| 8, |8
Forks, £5 | 538 By | g8
EZ | & k] q 4
5= %813 |3k
First Experiment—
Prongs immersed 518'77 | 51879 ‘0 0
Bend immersed < — '8 | —0588
Totally immersed — 14 | —0541
Second Experiment—
Prongs immersed 518'44 | — ‘83 | —06
Bend immersed ........ 526°30 | —190 | —'36
‘Totally immersed 25772 | —105 [ —41

These experiments show that a slight amount of
rust is imperceptible, and that with a very large
amount, such as could not occur without the
greatest carelessness, as in the old fork, described
under A 4542 in Table L., the error is never likely
to exceed 4 in 1000. For measuring pitch this
would be fatal, but for merely conveying the history
of a pitch it is perfectly unimportant. Observe
that rust towards the extremity of the prongs is of
slight importance, and, in case of complete rusting,
almost the whole effect is due to rust at the bend.
In all cases, the effect is to flatten the fork.

Art.11. The Reed.—Harmonium reeds, placed in
littletubes and blown by the mouth, may be classed
with the pitch-pipes, convenient, but untrust-
worthy. The reed itself is apt to vary, and the
pitch also depends greatly on the force of the
wind. (See (1) A 442'5 and (1) A 4480 in Table I.)
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Art. 12. Measurersof Pitch.—The following are
the principal methods for determining the V of
any note heard :—1. By astring. 2. By the siren.
3. By ths optiocal method of Professor McLeod and
Lieut. Clarke. 4. By Professor Mayer’s electro-
graphioc method. 5. By beats.

Art. 13. The String.—A string, stretched by a
oonstant weight, may be stopped at different places,
and each sounding length will determine a different
note, ason the violin. If the string were perfectly
elastic and uniform, the V of these notes would be
inversely proportional to the length of the
string.

Assuming this to be always the case, Mersenne
(1648) took a string long enough to allow its vibra-
tions to be seen and counted, and then shortened
it till it was in unison with a given note, and, after
multiplying the observed V by the first length,
divided it by the second (each expressed in the
same unit), to find the V of the given note. He
was, of course, very wrong, making an organ-pipe
four Frenchfeet in length, speak, at one time, V 84,
and at another, V 96, whereas, it probably spoke
V112. (See A 3737, and A 376'6 in Table I}.

J. H. Griesbach (1860) greatly improved on this
method, by tuning a string, one-fifth of an inch
(more accurately 54 mm.) thick, till one-quarter of
its length was in unison with a given note, and
then counting the vibrations of the full length of
the string (which was kept in action by a continuous
bow) by making the string, asit reached its upper
position, mark a strip of paper passed over it, on
which seconds were also marked as they elapsed.
The instrument itself is in Room Q of the Soientific
Collection at the South Kensington Museum, with
8 description from the Journal of the Society of
Arts for 6th April, 1860, p. 353. The extreme
care with which Mr. Griesbach, worked, and, at
the same time, the untrustworthiness of the
arrangement, which is crowded with sources of
error, i8_shown by some of his results; thus, his
V416, V521'6, and V 528, are shown, by re-
measurement of the forks to be V4225, V 5248,
and V 53446,

Euler and Bernouilli worked out the problem of
the string mathematically,, but the difficulties of
determining the unison, measuring the lengths,
finding the weight, and obtaining uniformity
in the string, together with those arising from its
thickness, are so great, that the method cannot be
relied upon for any great accuracy. We are,
however, indebted to it for some important
measurements by Euler, Dr. Robert Smith, Mar-
purg, Fischer, and De Prony. (See Table I., under
A 392-2, 4144, (2) 4242, 4276, (1) 4817, 4373,
4382, (1) 441+7, (1) 444°5.)

¢ Formula for finding pitch from a heavy weighted suspended
string. Let |

L = the vibrating length of the string from the suspending
pmlr:t to the movable bridge, expressed very accurately in English
inches.

1 = the same in French millimdtres.

W = the stretching weight of the string, including the weight
of non-vibrating purt of the string. expressed in any unit.

1 = the weight of the vibruting length of the string in the same
unit. These weights of the string are 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 divi the whole weight of the string by the
whole length to determine the weight of an inch or a millimdtre of
it. The weights are then found by measurement.

V= thze Fu%ber oll sgggg)le viibru‘tvions in a second. Then

2 log V=1 og W — (log w 4 log L)
-8'8&68:; log W — (logwilog i)

Delezenne, of Lille, made the best use of the
stretched string. Having proved that only the
finest wire which would bear the strain would give
satisfactory results, he stretched 700 millimétres
of such a wire on a violoncello body, tuned it to
Marloye’s fork of V 128 (which was, probably, very
accurate, as Marloye’s V 256 was s0), and then, by
a movable bridge, cut off the length, which gave a
unison with a given fork. Measuring this I
in millimétres, he divided 128 X 700 = 89,600
by it, to find the V. For organ-pipes, he first
tuned a fork with sliders in unison with the pipe,
and then measured the fork so tuned by his
sonometer. (See Table I., under A 450'5.) I am
indebted to Delezenne for numerous important
pitohes, which he believed to be correct within
three-tenths of a comma, or about V 37 in V10000,
and they are, very probably, still more acourate.
He estimates that those who use Euler’s formula
may be wrong by & comma, or V1 in V80, or
V125 in V 10000, owing to the mere thickness of
the ;tring necessary to support the stretching
weight.

Agt. 14. The Siren of Baron Cagnard de la Tour
consists of a perforated dise, which is driven round
by a stream of air, and, allowing puffs to pass
through the oblique holes, makes a musical sound,
of which the V is the number of such puffs in a
second counted by an aggended mechanism. M.
Cavaillé-Coll added a bellows giving a constant
gressure of wind, and, he tells me, that Lissajous

etermined the pitch of the French Diapason Normal
by its assistance. M. Cavaillé-Coll also improved
the counting apparatus, by which he has been able
to obtain even mere accurate results. The ordinary
siren of commerce is very untrustworthy; for
example, Mr. Hullah’s forks, thus measured, and
intended to make V 512, really made V 524'8 te
V 525 (See Table I., under A 441:3.) Even at the
best, it is a difficult instrument to manipulate.
Probably all the determinations of pitch made for
the French Commission in 1859 were made by
Lissajous and Despretz with this instrument, as
well as those cited by de la Fage as made by
Lissajous. These and other pitches determined by
the ingenious inventor himself are all cited in
Table 1.

Art. 15. The Optical Method, invented by Prof.
Herbert McLeod and Lieut. R. G. Clarke, R.E.,
and described in the ¢ Proceedings of the Royal
Bociety,” for January, 1879 (vol. 28, p. 2912, con-
sists in viewing white lines, on a rotating cylinder,
through the shadow of a oonstantly vibrating fork.
The result is apparently, a dark wave, which re-
mains stationary when the V of the fork is the
same as the number of white lines which pass
before the eye in a second. For effecting this,
and counting the lines that pass, there are elabo-
rate contrivances. The machine is very difficult to
manipulate, but, probably, extremely accurate in
result. It will be seen that I am greatly indebted
to it for several measures of vital importance to
my investigations.

Art 16. The Electrographic Method was invented
by Professor A. Mayer, of Stevens Institute,
Hoboken, New Jersey, U.8., who is preparing for
publishing it in all its details. In this method, a
camphor-smoked paper cn a metallic rotating
cylinder is inscribed with a wave-curve by an
aluninium point fastened to one prong of a large
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fork, through which & powerful induction coil,
actuated by a seconds’ pendulum, throws a spark,
which burns a single hole in the paper precisely
every two seconds. By counting the sinuosities in
the wave-curve between these holes the V is
determined. The difference of pressure of the
aluminium point makes no difference in the rate of
vibration. The flattening caused by the point is
ascertained by beats. This instrument is, of course,
expensive, and difficult to adjust, and is applicable
only to large tuning-forks, the V of which it
determines with great exactness. As will be seen,
I have been greatly indebted to Professor Mayer
for several measures of pitch taken by this instru-
ment, but they could not be cowpleted till 1st
March, and hence must be commmunicated here-
after. (See Appendix, No. 2.)

Art17. Musical Beats.—Whentwo musical notesof
very nearly the same pitcharesounded togetherthey
produce beats, or loudnesses separated by silences,
which, under ordinary circumstances, occur exactly
as many times in a second as the V of one note
exceeds the V of the other. The number of beats
in a second can be oounted easily when it lies
between 2 and 5. Beyond 5 beats in a second
there is considerable difficulty, arising from the
rapidity of the loudnesses, and, after 6 beats in
& second, the result cannot be depended on. Below
2 beats in a second there is also a difficulty,
arising from the length of time occupied by each
loudness. After 1 heat in a second the result
can seldom be depended on. If, then, we know
the exact interval between two notes, we can, by
interposing forks and counting the beats, deter-
mine the exact V of each note. In particular, if
the notes form an Octave, the beats in a second
between them is the V of the lower note.?

Sauveur, 1713, used beais of organ-pipes (sec
A 406'6 in Table I.), and his experiments were
successfully repeated by M. Cavaillé-Coll (Associa-
tion Scientifique de France, Bulletin Heb., No. 81,
16 Aug., 1868, p. 126), but they were difficult and
uncertain ; and the organ-pipe varies too much
with temperature to make it useful for measuring
the pitches of other notes. Sarti (see A436 in
Table I.) complicated the matter still more by
using a monochord in addition, and his result is
uncertain. About 1865, Mr. Henry Willis, the
well-known organ-builder, also made a number of
very careful experiments with organ-pipes, tuned
by a slide on a slot, and actuated by bellows of
constant pressure, of his own construction, with
;e vtlaew of determining difference of pitch by

ats.

Art. 18.  Tuning - fork Tonometer.—If two
tuning-forks, making an Octave with each other,

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 M and N be known,
sothat nM = mN. Let the sum of the beats in a second made
by the interposed forks with the extreme notes and each other be
d. Then M — N = b. These two equationsgive (m — n) N = ub,
and (m —u) M= md. If M is the Octave of N, then m — 2 and
n = 1l,andhence N = b. Suppose that we do not know the rutio
M: N exactly, but know that it is nearly that of m:n, and ulso
whether M is too sharp or too flat, and have observed that the
sum of the beats in a second of the forks interposed between M
and N is ¢; then 1) if M is too sharp, wehave n M — m N = ¢, and

—N =05, whence (m —n) N=ab—c,(m—n) M =mh—c;
and 2) if M is too flat we have mN —nM = cand M — N — /,
whence (m —n) M = mb4¢, (m—n) N = nb+4c. The easicst
and most important case is when M is nearly the Octave of N, and
hence m = 2, n = 1. Then in the first case M —2b—¢, N .. b—
¢, and in the sccond case M =26+ ¢, N = b+ o,

very nearly, but not exactly, be held over a
resonance jar, tuned to the higher by pouring in
water, beats are heard, and may be counted for
from 10 to 20 seconds, between the precise Octave
of the lower fork, and its approximate Octave,
while tho low note itself is practically inaudible.
If, then, a number of tuning-forks be interposed
between the two, beating roughly four times in &
second, two and two, and, after having rested
sufficiently for their pitches to becowe per-
manent, are accurately counted, the V of the
lower fork, and hence that of all the intermediate
forks, can be determined. For verification, it is
best to carry the series to at least a dozen forks
beyond the Octave. The forks should be good,
beating at least 45 seconds audibly with each other,
and furnished with wooden handles, but nat
screwed on to a resonance box. The difficulty isin
counting with sufficient accuracy, for if the lower
fork be about V 256, there will be 64 s+ts of beats to
an Octave, and an error of ‘01 beat per sccond,
would make the serious error of V 0'6¢ in deter-
mining the pitch of the lower note.

The invention of this tonometer is due to
Johann Heinrich Scheibler (born 11th November,
1777, died 20th November 1837), a silk manu-
facturer, of Crefeld, in Germany. His account of
his method and mode of measurement and the
details of his tonometer of 52 forks, from A 219% to
A 439}, at 69° F., is given in his pamphlet, ¢ The
Physical and Musical Tonometer  (Der Physikali-
sche und Musikalische Tonmesser, Essen bei Badeker,
1834, pp. 80, and plates). His method was much
more laborious than that here suggested, but his
counting seems to have been wonderfully perfect.
These 52 forks have disappeared since Scheibler’s
death, and all efforts I have made to discover them,
with the help of Herr Amels and Scheibler’s exist-
ing descendants (to whom I am much indebted)
have hitherto failed. But a tonometer of 56 forks,
which belonged, at least, to Scheibler, if it was not
made by him, still exists, only there are no records
of its having been counted by Scheibler. It was
inherited by Scheibler’s daughter, Madame M. E.
L. de Greiff (died 4th September, 1854), and then
by her son, Hugo Aurel de Greiff, who gave it on
s long loan to Herr Jean Amels, then of Crefeld,
and now of 78, Newgate-street, London, silk
merchant and musician, an old friend of Scheibler's
family. Herr Amecls has very kindly allowed
me to have the use of this tonometer since 10th
May, 1879, to the present time, and I am able
to show it you this evening.

It was believed that this tonometer pro-
ceeded by 4 beats in a sccond, from 4 A 220 to
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 42
beats in 10 seconds. The best sum of all the beats
that I could obtain was 219-27 in a second, which
should, therefore, be the Vin the lowest fork at
69 Fahr., the mean temperature used by Scheibler.
It struck me then, as possible, that the extreme
forks were really of the same pitch as those of the
52-fork tonometer, namely V 219:6§ and 439-33.
On that supposition, I had made the trifling error
of V04 in counting, and I distributed this
among 20 of those 23 scts of beats, which were not
exactly 4 in a sccond. Then I reduced the whole
to 59° Fahr., and obtained the following result :—
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Somzreres’s 66 Forx TovoMerER AT 59° FAHE.
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N ﬂ 8 B - § FERN "ﬁ' .
Ak G R
sep | Bes| % | 83 |22 |Be3

% | Eg |3 (§,§ s8] % | E A8 | g2
s | & a P | &:; s | = a ¥ | 5a%

g $ 2
1 440 | 43954 | 87008 | 29 328 | 827'62 | 656'24
2 438 | 435774 | 87148 | 80 324 | 32861 | 64722
3 432 | 43184 | 86368 | 31 3820 | 819564 | 639:08
4 428 | 42796 | 85592 | 82 816 | 31554 | 63108
5 424 | 42396 | 84792 ] 33 812 | 811°54 | 623'08
[ 420 | 41996 | 83992 | 84 308 | 307°54 | 61508
7 416 | 415674 | 83148 | 35 804 | 80361 | 60722
8 412 | 41174 | 82348 | 36 300 | 29939 | 5968'78
9 408 | 40774 | 81548 | 87 296 | 29557 | 591°14
10 404 | 40377 | 807'54 ] 38 292 | 291°70 | 583'40
11 400 | 39976 | 799°52 | 89 288 | 28770 | 575'40
12 898 | 89579 | 79158 | 40 284 | 28370 | 567°40
138 392 | 39167 | 783'84 | 41 280 | 27969 | 559'38
14 388 | 88757 | 77514 | 42 276 | 275'69 | 561'38
15 884 | 38357 | 76714 | 43 272 | 27169 | 548'38
16 880 | 37960 | 750'20 | 44 268 | 267-77 | 53554
17 876 | 87560 | 75120 | 45 264 | 26382 | 527°64
18 872 | 871'68 | 74876 | 46 260 | 25081 | 519'62
19 | 568 | 36166 | 73512 | 47 | =256 | 25564 | B1198
20 364 | 96363 | 72726 | 48 252 | 25167 | 50384
a®n. 360 | 35063 71936 | 49 248 | 2A7°67 | 495°34
22 356 | 85668 | 71126 | &0 244 | 243°67 | 487°34
23 852 | 351°68 | 70326 | 51 240 | 29966 | 479°33
E 348 | 847°63 | 68538 | 52 236 | 235'69 | 471'38
2% 844 | 84362 | 68724 | b3 232 | 28169 | 463'38
2 340 | 83962 | 67924 | 54 228 | 22777 | 45564
7 838 | 88562 | 67124 | B85 224 | 22877 | 447'54
38 | 302 |3s162| 66324 | 66 | 220 | 21977 | 42054

count,
great care with the
help of a ship chronometer, each set of beats
having been counted repeatedly for 40 seconds.
Bat, then, I could not feel sure of being right in
my count within V0:05 or V0-025 at most, and
this left the distributed error of V0-02 imper-
ceptible. From this difficulty I was relieved by
the kindness, first, of Prof. Herbert McLeod, and
subsequently, of Prof. Alfred Mayer. Both
counted for me by their instruments already des-
cribed, five large French forks which I had had
made, and Prof. McLeod also lent me four of
Koenig’s forks, which he had carefully measured.
On measuring these by Scheibler’s forks, using the
values given in the preceding Table, I obtained
results practically identical with those of Prof.
McLeoJ, as shown in the following Table, in which
all the V are reduced to 59° Fahr. The final results
by Prof. Mayer have not reached me in time enough

to insert in this tElm::e, but will be subsequently com-
municated to the Society. (See Appendix, No. 2.)
Name of Fork. Ellis. McLeod.
1812, Conservatoire A.....,.. 439-564 439-56
1818, Tuileries A..... eseesees| 43425 434-33
1820, Feydeau A......... ceee| 42301 42302
1789, Versailles A....... veense| 396°79 39583
Nominally,
Marloye Ut, 256........| 25596 256-98
Koenig Ut, 256........| 256:30 | 256-31
»  Mig 320........| 32030 | 320-37
»  Sol, 384........| 38443 | 38444
' Ut, 612........| 61266 51266

The extreme closeness of these results gave me

perfect confidence in using this 56-fork tonometer

of Scheibler for all the measurements made 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 the mean 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
by Wolfel and Koenig, both of Paris, but I have had
no opportunity of examining and comparing them.
Koenig is reported to have lately invented a new

and exceedingly accurate counting instrument, but |

I have seen no description of it as yet. The great

difficulty in verifying is one of the disadvan

of the tuning-fork tonometer. I have found it im-
ssible to verify by imperfeot Fifths, as their beats

mt too short a time to be counted with any

approach to sufficient accuracy.

By furnishing Messrs. Valantine and Carr, of

76, Milton-streot, Sheffield, extensive tuning-fork
makerstothemusictrade, with standardscounted by
means of this Scheibler’s tonometer, as thus valued,
I have enabled the public to obtain small forks,
such as are usually employed for giving pitch, at
moderate prices, and of great acouracy, that is,
seldom or ever showing half a vibration in a second
different from the number impressed on them. For
those who wish to know the pitch of instruments
or orchestras within the usual limits, I recommend
pocket-boxes of 12 forks, either V412 to V 456 for
Aor V500 to V544 for C. Such boxes, properly
fitted, would cost, complete, about two guiness.
Single forks above V412 can be made for 3s., and
below to V 256 for 4s. 6d. each. Larger forks are
more_expensive, 6-inch prongs costing 15s. It
would be quite impossible to obtain such cheap
forks elsewhere with anything like the same
accuracy of pitoch, and I comsider it one of the
princim.l results of my long and laborious count-
ings that I am able to show investigators where
they can obtain the tools they need. Mesars.
Valantine and Carr also make complete Octaves
of 65 forks at similar reasonable prices, and then
the operator can count for himself; they have
al y made two such sets.

Art. 19. Reed Tonometer.—To remedy the de-
ficient power of verification in the tuning-fork
tonometer, and to accomplish manﬁ&ozher desirable
objects, Herr Georg Appunn, of au, invented
his tonometers of 65, 83, and 57 reeds, of which
copies may be seem in the South Kensington
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
of tﬁese 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 measuring
pitch, notwithstanding that it differed consider-
ably in its indications from other measurers.
The cause of error could not be discovered by
long work and counting with a single instrument.
It was not till the Lords of the Committee of
Council on Education permitted me to remove
the 65 and 33-reed tonometers to King’s College
Museum, that I discovered the curious fact on

-| which it depended. The decisive observations

were of this kind. Suppose L, M, N are three
consecutive reeds on ome instrument, and P, Q, R
three reeds of the same pitch on anether. (In
point of fact, the instruments, which had been

———— — —




JOURNAL OF THE SOCIETY OF ARTS, Muarcr 5,

—

made independently, were not exactly in unison,
and this was the first shock that my belief in their
accuracy sustained.) Then I beat L with M, and
M with N, and addingtheobserved beats, I obtained
what I term the ‘‘internal beats” of L with N,
that is, such as take place inside the hox contuin-
ing the reeds. Next, I beat L with Q, and Q with
N, and adding themw, I obtained the ¢ external
beats’ of L. with N, that is, the beats made out
side the boxes contsining the reeds, in the free
- surrounding air. Now, the internsl were always
" more than the external bests. My first experi-
ment showed that the internal exc+eded the external
beats by ahout 1 per cent. Continuing the experi-
ments for many werks, till all the beats were thus
counted, and ing theexperiment occasionally by
soundingL, M, § ,and P, Q, R, atdifferentendsof the
Museum, at least 50 feet apart, while I stood mid-
way to count, I found, as a mean of all my obser-
vations, that the number of internal beats must be
reduced by 76 per 10000 to produce the external
beats, and that, consequently, the values obtained
for the reeds, by counting internal beats, must be
reduced in the same proportion. The internal
beats were counted on the King's College copy.
Last autumn I varied tbis experiment, by taking
the pitch of each reed of all three tonmometers in
the Bouth Kensington Museum, by beats with
Scheibler’s forks as counted above. The result
was, that in order to reduce Appunn’s numbers
on the 65-reed tonometer (nominally V 256 to
V512) to Scheibler’s, it was necessary, as a
mean, to deduct 76 in 10000, precisely cunfirming
the former result (showing that the instrument
went actually from V254 to V 508). For the first
Octave of the 57-reed tonometer (mominally
V 64 to V 128), the same reductions was obtained
showing that instrument went really from
V63} to V127). For the 33-reed tonometer
(nominally V128 te V 256), the reduction was
83 in 10000 (showing that the instrument
went really from V 127 to V 2533); but, then,
almoxt every reed of this tonometer (which had
been sent from Germany afterwards, and without
comparison) was flatter than its corresponding
Octave in the 65-reed tonometer, and the Octave
was not quite perfect. '
‘What the caure of this * drawing ” of the beats
may be, has not yrt been investigated. Its direc-
tion and amount was, I believe, entirely unknown
grekuslfy, and hence Herr Appunn can hardly be
lamed for overlooking it. ﬁor does it in any
way detract from the use of the instrument. When
the beats have been exactly counted, and hence the
values of the reeds determined, we have only to
reduce these values by 76 in 10000, with the ie\p
of a little tuble (like that of Scheibler’s forks, p. 300,
ahove), and the instruwent is as useful as ever to
determine pitch and make experiments. Thus
Koenig's forks, when I take the numbers from
Appunn given in my former paper, and reduce
them .properli, are very near what we may suppose
ermg’s to bave really been, as calculated itr)gm
bis Ut, = V 256:28, and supposed to be absolutely
correct harmonics. Of course there were slight
errors in my former measurements, which were
early attempts, and frought with difficulty, and,
possibly, either slight errors in Koenig’s own ex-
cellent workmanship, or slight subsequent changes
due to rough usage.

1880. 301
$lwa d|Fa. 9| B=g ,E‘&‘g 8 3. |38
g Tief (2725 | 7EE | 358 |fexf| B8
Selmges (5528 E“g T35S 2| S
°E E3ER| 2228 28 | EEy | 2822 -
“2 EEE3 | 5334 gng 2L BREE 3
& B|8FTF | g%& |£3¢|R 8
. 6407 | .. 64105
4 (U, 512 28 | 2584 | 25642 [ + ‘14 | 256420
6 |Mi, 640 32030 | 3231 | 32064 84 | 320 26
6 |Bol, 768| 88442 | 3876 | 38464 22 | 88463
8| Ut 1024| 61266 | 5167 | 51276 ‘19 | 51284
10 | Mi, 1280 | 64070 | 6460 | 64107 37 | er
147, " 1792| 89698 | 9010 | 89810 | + 112 | 69747
16 | Ut, 2048| 102512 | 10326 10247 | — 42 | 102468
18 | Re, 2304 | 115326 | 11633 |1154'4 114 | 115349
20 | Mi, 2560 | 128140 | 12020 |1282°1 70 | 128211

By examining the harmonics in the last column,
deduced from a quarter of 256-42, it will be s-en
th.t they ngree closely with the reduced numbers
in the fifth column except in two cases (those in
which the apparent error in the sixth column
exceeds 1), amf this seems to point to & small error
in measurement in these two cases. All the four
last pitches had to be counted by high partial tones
of the reeds, and hence mistukes were very probable.
But this crucial test shows that the errors made
neither arose from grossly erroneous counting, nor
from careless manufacture of the reed tonometer,
but must have proceeded, as my other observations
establish, from an acoustical phenomenon affecting
all the nominnl values of the reeds in the same
rutio. And this is my answer to the first objection
raised against my former paper. At the same
time, I feel that 1 owe an apology to Herr Koenig,
for my having been unfortunately misled by the
unknown error of Appunn’s instrument to attribute
that error to him, and I make this apology most
sincerely, for no one deserves more thavks from
acousticians than Herr Koenig, both for the
excellence of his workmanship, and the ingenuity
of his contrivances.

Besides this acoustical acceleration of the beats,
there remain two other drawbacks to Appunn’s
tonometers: first, they do not retain their pitch
with accuracy, and, secondly, their variation with
temperature is unknown. Hence they are not, as
I had h,:ﬁ:d' instruments of scientific precision,
though irable for all purposes of lecture illus-
trations.

Art 20. Practical Importance of Musical Pitch
and its History.—If two instruments, tuned to the
same System, are not at the same pitch, they
cannot be played togetber. Some instruments can
be slightly altered to agree with others, but none
to any great extent, and all instruments would be
more or less injured in effect on being altered by a
semitone, although this is the practice in Spain
when instruments play with the orgnn. (Nee (2
A 419°6in TableI.) All imtrumems?ave a limi
compass. that is, they cannot produce any mnsical
sound at all above or below a certain pitch, hence
their power of transposition by a semitone or more
is limited. This is most. seriously felt by the human
voice. If, for example, a piece of music, written
for a very high pitch, is rung to a very low pitch,
the lower notes will indicate depths which the
voice cannot reach ; this occurs in singing Orlando
Gibhons’s church music, which was written for a
much bigher pitch than we now use, and, conse-
quently, has to be transpored to make it suit the
present values which we give to the notes. (See

B
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the conclusion of the remarks on A 5673 in Table
I.) More frequently, bowever, works written for
a low pitch (such as Handel's A 422'5, or Mozart’s
A 421'6) have to be sung to a modern orchestral
gitch,mther more than an equal semitone (actually

1-27) higher. The voice of the singer, there-
fore, becomes distressed in reaching its upper
Limits, or has to give up the attempt altogether.

Now, it so happens, that a great deal of the best
music was written to comparatively low pitches.
This is not generally known. The notes bear no
traces of it. It could only be surmised from them,
a8 in the case of Handel, and then not-with cer-
tainty. It becomes, then, of practical importance
to know precisely for what pitch the principal
musical composers wrote, and of antiquarian im-
portance to trace the formation of that pitch, and
its subsequent abapdonment. This is what I
endeavour to do in the following history.

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
nice adjustment of the work required from the
voice to the work it is capable of performing.
Hence, the first requisite to understanding the
variations of pitch, or the value of any pitch pro-
posed, is to know, in numbers of vibrations, the
average limits of each kind of voice for which com-
posers write, and on which instruments, by accom-
panying, impose an interpretation. It is clearly
essential that no instrument should make a
composer expect an impossible performance. Now,
I was unable to find any satisfactory solution of this
problem. Theranges of the several voices are given
by Mr. Alberto Randegger, in his Primer on *Sing-
ing ” (Novello, 1879), expressed in notes, which,
as he kindly informed me, refcrred to Broadwood’s
medium pitch A 446'2, so that they can be im-
mediately translated, assuming equal temperawment,
into numbers of vibrations. But, proceeding only
by equal semitones, the intervals were too large,
and although, doubtless, due to great experience,
they did not seem to be founded on a sufficiently
extensive observation of chorus singers; hence,
I felt compelled to undertake the investiga-
tion myself. I am indebted to the great kind-
ness and liberality of the choir conductors, Messrs.
Henry Leslie, W. G. McNaught, J. Proudman,
Ebenezer Prout, L. C. and G. I. Venables, and
542 members of the choirs they conduct, for
having been able to try it upon a sufficiently large
number of voices, to furnish a trustworthy mean.
The Table in next column gives the nuwbers of
each kind of voice examined, rejecting duplicates.

These numbers by no means represent the full
numbers of the members of these choirs, but only
the few who lm%pened to be present on the prac-
tising mights that I attended, during very un-
favourable weather. Thus, I attended Mr. Henry
Leslie’s choir during the dense fog of 27th January,
when the room itself was full of fog, and the at-
tondance was, consequently, extremely limited.

The method adopted was as follows :—I procured
tour forks, tuned to V 507, 522-5, 528, and 540-7,
of which the three first represent the just C, cor-
responding to Handel’s A 422:5, French Normal
A 435'4, and Scheibler’s A 440, and the last is Mr.

Hipkins’s fork, representing the highest Phil-
harmonic pitch in 1874, giving EA454'7, but
JA 450'6.  The first and last forks are a diatonic

»
Choirs in Order of Examination. s(fa|T|B|$
j
1. Bow and Bromley Institute Choir; con
ductor, Mr. W. G. McNaught ... ... 2|12 [|23{29 | M
2. Mr. Proudman’s Voice-trnining Class, ,
at the Tonic Sol-fa College Winter
Classes et e e e e e ] 8110 2
3. South London Choral Associution, Ad-|
vanced Choir ; conductor, Mr. L. C.
Venubles ... ... ... ... .. .. ..|40]| 25|26 |33 |1X
4. Tonic Sol-fa Choral Association, Select|
Choir ; conductor, Mr. Joseph Proud-|
man_ ... .. e e e . [20111]10) 12153
5. South London Choral Association, In- !
termediate Choir; conductor, Mr. G. v
I. Venables e e e e e |80 L) 2BT
6. Borough of IIackney Choral Association,
conductor, Mr. Ebenezer Prout .| 8825119 | 24 |18
7. Mr. Henry Leslie's Choir ; conductor, |
Mr. Henry Leslie ... ... .. .. ..|18|13|18|18 | & '
Total independent voices ... ... 1761108 | 117 [ 141 | 542

semitone apart; the two middle oncs are a little
less than half that from each extreme. I had
printed four descending scales marked do, 87, la.
sol, fu, mi, re, do, 8i,, &c., in words or letters, and
four ascending scales marked do, re, mi, fa, sol,
la, 8t, do', in the same way. Then I asked the
conductor to pitch the voices of the choir to deo
from the first fork, and the choir to sing the.
scalo down twice, the first time marking, by
scratching out, the lowest note to which each
voice (after mnoting its own name) could sing!|
easily, and the extreme lowest mnote it couldq
sing at all, and at the second singing to re-
vise its marks. Next, the voices took an ascending
scale to the same pitch, and marked the hxghestl
casy mote (male voices avoiding falsetto), and
highest extreme note (admitting falsetto). The
three other pitches were treated in the same way.
As unaccompanied singers (especially the Tomic,
Sol-faists) naturally sing in just intonation, it was
easy to calculate almost exactly the number of |
vibrations in each of the limiting notes. Then
taking from the paper of each voice its easy and |
extreme limits, certainly found within a quarter of -
a tone, I was able, by adding the vibrations, and
dividing by the number of voices, to get th:
average compass of each kind of voice, expressed
in vibrations, and to compare them with Mr."
Randegger’s, expressed in the same way. The
following Tables express the results obtained :— |
The first Table gives the more important easy.
lower and higher limiting notes of the compass o
each kind of voice. The column headed mean gives
in name and number of vibrations, the mean not:
reached by the voices in the first column. The
column headed actual gives the highest and lowest
note actually sung, of all the notes from which the
mean was calculated. In this column the letter
H, F, S, P, refer to the pitches derived fron
Handel’s, the French, Scheibler’s, and the Phil-
harmonic forks, all calculated in just intonation.
The second Table gives the extreme limits in the
same way, but these are not of so much {mgortance,
and in particular, the extreme higher limits of th¢
bass and tenor, which include falsetto, are rathe:
curiosities than otherwise. The third Table give:
Randegger's regular and exceptional limits o
the same voices, but, for comparison, the sopran:
and mezzo soprano are placed together, and the
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tenor and ne, instead of, as is more usual
and natural, the mezzo soprano with the alto, and
the barytone with the bass.

_ On the chart I exhibit, the whole results are
written out in musical notation, in Broadwood’s
medium pitch, tailed white notes representing the
means, and black notes with- the tails turned

~ different ways, the highest and lowest. In
doing so, the notes were taken as named, except
those marked H, which were taken half a tone
flatter, thus HA is represented by A flat. On a
piano, in concert pitch, no note will be then more

 than a quarter of a tonein error, and the table can
easily be g}ayed. In the present paper, musical

" notation had to be avoided, for typographical

. reasons.

A strict comparison with Randegger will show

_ great differences, for which grobably good reasons

_can be given ; and it should be borne in mind that

_Randegger's * exceptional,” does not exactly

~correspond to 1;1]{ ¢« extreme.” The limits of this

- paper do not allow of a full discussion of these

: results, but reference will have to be made to them

. under A 5037 and A 567-3, in Table I. below,

: for which the observations were mainly under-

; taken. In the meantime, observe that music

“for choruses should ot be written for the

" av or mean limits, as &robably one half

~the chorus could not reach those limits easily,
and those that could would be distressed by

s them if they occurred frequently. But it is always

- gafe to write from the actual highest form of the

-lower limit to the actual lowest form of the upper

“limit. Thus, it would not be safe to write for

- soprano choristers from the mean 4 F 1802 to the

Extreme Lower Limit.
Voices observed.
Mean. Actual.
8 8o E 619 { ‘ PGMM'S
17 PIRNOB.cceecsersssssssssase 4 t 161
fa 4 FC 130
4 8G 108
108 AILOB .iivssericsssencensanes 4D 1471 { to
8 8B 1238
8 PB 1267
114 Tenors.......evus. enssssasesel 8E 847 { to
88C 66
8 PF 901
140 Basses ........ eevenesiennnes 8 C sharp T71'6
16 PA 0563
Extreme Higher Limit.
Voices observed.
Mean. Actual.
178 8o 3C 1244 { d HA 60
7 0B.0ueeersrencsrasnenns 1124
pras sharp 1 PG 811
4 8G 1684
105 Altos .....esneee sesesererens | 1B flat 9516
1PF 701
1 PG 811
112 Tenors......ccocsesesssnsaneee| 1 D 616'9 to
2 8G 896
3 PC 1081°4
139 Basses ........ essesaennnes)] 3 B flat 4829 { to
28E 830

RANDEGGER'S STATEMENT oF Lnarrine TONES EXPRESSED
N NUMBER OF VIBRATIONS.

-mean 1B 993-2, but it would be quite safe to write REGULAR.
Mgzan axp Actuan Coxrass or THE Humax Voios. Voice, Lower Limit. Upper Limit.
u Easy Lower Limit. BOPIANO. ....cveverrerererensens 4Bflac 2364 | 30 1081°2
r Voices observed. Mezz0 80PTANO ............ 4G 1988 | 1B flat 9454
' Mean. Actual. 7N [ SO 4E 1673 | 1 F 708'4
) 4C 1926 | 3B flat 4727
' 149 Sopranos .....ivsee| 4 F 180'2 { 8Aflaa 1060 | 2F 3542
}' ] sF 886 | SE flat 8166
91 Alt08 cerermnncnennene| 4 B flat 161°3 {
i 48C 182 EXCEPTIONAL.
: 1
107 TeNOTB..see verarerernsrereres| 8 G 082 { ‘ mto 63 Voice Lower Limit. Upper Limit.
8FPD 176
8 HA 1056 - ¥ 14168
TR PRI TR | el |yt L A A B C L
AID rrcnrsssnsinees S 4E 1613 | 1@ 1950
i i . 40 1326 | 1 C sharp 5623
Voices observed. Beey Higher Limit . 4F 856 | 2G ? 397°%
Mean, Actual. 8D 745 | 2F 3543
4 SF 1408 .
145 Bopranos..... 18 LE { to from the higher actual form of the lower limit,
1SF 704 | 4PB 2534, to the lower actual form of the upper
3 PD 12164 | limit, 1 SG 704. But even then, long frequent sus-
B8 ALON.oossersesmmseneennnd 1 @ abarp 8857 { L pE ars6 | tained and forte passages involving these notes
| would distress. Taien in the last-named form, the
T 1c 5208 { 1PD 6063 | limits will be found to agree better with Ran-
114 Tenors...... eoetessisssananns ] degger‘s. (See Appendix No. 3.
, THE mo9 Art 22, Materiala.—H;wing earned how to
| 9 P sharp 5153 |§ } ot 07 | messure pitch with tolerable ease and certainty, I
120 Basges ..... o ? 2 FD 2930 | began by collecting all forks with a name and a
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date to them, and others which, though impossible
to fix to a certain place or dte, yet represented a
known note, and Ead, undoubtecly, counsiderahle
antiquity. The Society of Arts put their foreign
forks at my disposal. Mr. Hipkius was most kind
in allowing me to measure extremely valuable
forks, and in procuring others for me. The Rev.
G. T. Driﬁvl(f allowed me to copy his Handel’s
fork. Frau Nike, of Dresden, sent over some very
curious forks collected by herlate husband. Prof.
Rossetti, of Padua, procured me exact copies of
interesting forks from Padua and Verona. Mr.
Blaikley, of Boosey’s, lent me a set of forks,
formerly belonging to Prof. Faraday. Dr. W.
.H. Stone lent me others which had been
tuned for him. I also procured copies of forks
preserved in the Conservatoire at Paris, and had
others tuned at known temperatures to remark-
able organs in Vienna, Dresden, and Hamburg.
These forks form the nucleus of my materials.
But forks, as already mentioned, are only about a
century and a half old, and it was necessary to go
much further back than that, to meet the second
objection raised against my former paper. Hence,
I measured the pitch of numerous organs, which
seemed to be untouched, and when organs failed,
I was indebted to the kindness of organ builders
for letting me measure the pitch of solitary pipes
which they had preserved from organs they had
rebuilt. Even these, however, often failed, and then
T had recourse to measures of organ-pipes recorded
in old books, as Schlick, 1511; Practorius. 1619 ;
Mersenne, 1636 ; Tomkins, 1668 ; Bédus, 1766, and
others;®* and from these and other mensures Mr.
Thomas Hill, of Messrs. Hill and Sons, kindly
coustructed jipes, which he not only allowed me
to measure on his voicing machine, but most
liberally presented to me. When even these fniled,
I had to trust to the memory of organ buildersand

organists as to certain organs being “flat > «
‘‘ sharp,” to whichrather vague terms mvresearch-
enabled me to give a somewhat definite shap
This forws my own personal collection of materiak
For the rest I had to trust to others, but I alwayr
endeavoured, at least, to trace their stitements t.
the original source, and see how they obtained tt
pitch they give. In the first rank of these stanc.
Scheibler himself, with about a dozen pitches, ar
the late Herr Nike, of Dresden, who used Scheibler
forks, and whose measures, where I could repe:
them, were found very correct. Next coms:
Delezenne, whose method has been already er
plained, and whose work wasexcellent. Lissajous:
results, believed to have been obtained with the
siren and constant pressure bellows, stand, perhaje.
next, but many of these are given only on theauthe
rity of de la Fage and others, and some are, perhap:
concealed in the report of the French Commissior
The older determinations of Dr. Robert Smith (=
Trinity College, Cambridge), Fischer (of Berlin
Euler, Marpurg, and Sauveur, were also examined.
From all these sources I have formed the larg:
collection of pitches given in Table 1., with ever
necessary particular respecting each, arranged br
order of the pitch of A, and afterwards in Tabl:
I1., by countries and places. ‘
These two Tables, in tact, form my * history «
musical pitch,” but they require a little previous
explanation to show their import and relations.
Whenever, in future, I cite a pitch as A 505'8, re-
ference should be made to that number in Tsble I.
where -1l particulars respecting it will be found’
This will save many repetitions. Table II. form:
an index to Table I., as the pitch of A can be found
by referring to the country. or place where it was
uxed, and then by consulting Table L., all the
other information I can furnish will be obtained. |
The followiug condensation of these two Tables.-

8 Titles of Old Books used as Authorities,.—Schlick. * Spiegel
der Orgelmacher und Organisten, nllen Stiften und Kirchen so
Orgel halten oder muchen lassen hochnitzlich, durch den hoch-
beriimpten und kiinstreichen Mcyster Arnolt Schlicken Pfalzgraui-

en Organisten artlich verfasst.” (Mirror of Organ-builders
and Organists, very useful to all foundations and churches which
possess or order organs, excellently comnposed by Master Arnold
Srhlick, Organist to the County Pulatine.) Reprinted from the
only known copy 'belonging to Herr Wilh. Bethge, junior, and
printed, atpparently. by Peter Schoffer, in Mainz! in the * Mo-
natshefte fur Musik-Geschichte herausgegeben von der Gesell-
schaft fiir Musikforschung” (Monthly Journal for Musical
History, edited by the Association for Musicul Investigation.)
First year, 1869, edited by Rob. Eitner, Berlin, pp. 78—114, with a
Jfac-sim:le of the title, containing an engraving of an organist
playing on the organ, with the bellows-blower behind it ; in front,
a performer on a rude oboe, and two men and three boyn sing~
ing from musical notes. There is no date to the book, but the
Im ivilege to print is dated 3rd April, 1511. The second
chapter * speaks of the dimensions of pipes, a good church mea-
sure, convenient to sing to, and for the organist to play,” and the
eighth chapter tells ** how, and at what time, the orgun should be
tuned.” is very interesting book. which was of great use in
showing the relation between very high and very low church pitch,
and the method of tuning before the invention of the mcan-tone
temperament, was lent to me by Mr. A. J. Ilipkins.

Pracetorius.  ** Syntagmatis Musici, Michuelis Pruetorii C.
Tomus Secundus de Organographin.” (Sccond volume of the
Musical Work of Michael Prastorius (., concerning Organ descrip-
tion.) “Wherein”’ (translating the title) *the Nomenclature,
Intonation, and Properties of all Musical Instruments, old und
new, not only foreign, barbarian, rude, and unknown, but ulso
domestic, artistic, lovely, and known instruments, together with
an exact Figure and proper Counterfeit of the same; and also an
«oxact descrigetion of Old and New Orguns, Manual and Pedal
Keyboards, bellows, speciflcation and Stops, and also how to tune
perfeatly and eusily the Regale and Clavicymbalum, and what has
%o be attended to in delivering over an organ, together with an
appended copious index ; not only very useful and necessary to
Orga Instrumentalists, Orgun-builders, and Instrument-
wmakers, and all who are devoted to music, but also very cnter-
taining and elegant reading for Philosophers, Philologists, and
Historians. To which is added & complete Index. Trinted at

Wolfenbiittel, at the house of Elins Holwein, printer and typ~:
founder to the Prince of Brunswick. Published by the Auther
Anno Christi, M.DC.XIX.” Three small (Bllmrto volumes of thi
very rare and curious book exist, of which the above is the title rf
the second. Extracts from this book were first sent me by Her
Schmahl, Orgunist of St. James’s Church (St. Jucobikirche), Hax:-
burg, to whom I am much indebted for kind assistance. A compl=
copy (with the exception of one lcaf of engravings), the oply on:
80 far as I am aware, in the United Kingdom, exists in the R+ Q
Music Library, attached to the Chair of Music in Edinburgh, ani
for xix months’ loan of this work, which hus proved to be mox
essential to my investigutions, I am indebted to the great kind
ness of the Professor of Music at Edinburgh, 8ir Herbert Oakeles
Mersenne. * Harmonie Universelle, par Marin Mersenne,
I'Ordre des Minimes.” Paris, 1636, Folio. In British Museur
Mersenne.  Harmonicorum Libri xii., in quibus agitur ¢
sonorum natura causis et effectibus: de Consonantiis, Dissonanati:- -
Rationibus, Gencribus, Modis, Cantibus, Compositione, orbisq:
totius Harmonicis Instrumentis, authore F. M. Mersenno Minin:
1648. In the British Museum and Library of the Royal Bocict
This is a Latin abridgment of the French book, from which * '
varies in part. 3 )
Tomkins. For this book see under A 474'1in TableI. =~
Bidos. “L'Art du Facteur d’Orgues, par Dom Francois Béde
de Celles, Bénédictin de la Congrégation de Saint Maur, daz,
I’Abbaye de Saint Denys, en France, de I'Académie.” 1766. T:
finest and most com();lete work existing on the construction of t:
organ, of which J. G. Topfer's work is principally an abridgmez
with borrowed plates.  In the Britixh Museum. Reprinte
almost completely in the very cheap * Fucteur d’Orgues” of M
Humel, forming part of the ** Encyclopédie Roret,” I'aris, 1849,
“Jr;gg all that is new in Tipfer, and much modern matter, ar
added.
For temperament, also, T have had to consult— R
Zuarlino. * Le istitutioni harmoniche, del reverendo M. Gi-
seffe_Zarlino di Chiogzia.)’ Venice, 1662, In the British Museur
and Library of the Royal Society. 3 A N
Salinas. Francisci Salinae Burgensis, abbatis Sancti Pancrat
de Rocea Scalegna, in regno N?olitano et in'Audemu £
manticensi Musicae Professoris, de Musica, libri septem. RSals
manca, 1677. In the British Museum, .
The titles of many other works which I have consulted are giver
suflicicntly where they are cited. .
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n which the arrangement is by equal semitones,
and tenths of equal s-mitones, from » lowest idesl
pitch to the highest found, and also by the nearest
whole number of the vibrations made by the single
note A in one second, for a few of the principal
and most churacteristic pitches, with the designa-
tion of the clus-es into which I distribute them,
will probably make it more easy to follow the
remsrks I have to make, while the filling up f
details by Tables I. and II. themselves will give
that feeling of confidence which can ouly arise
from a most exteusive induction.

OvTtrive History or MusicaL Prren.

5 |- A
00 370 | Ideal lowest, or zero-point. Church Pitch
02 374 | Hoxpice Comtesse, 1700, lowest.
03 877 | Schlick low, 1511; Bedos, 1766.
10 2 | Euler's Clavichord, 1739, Church Ditch
11 395 | R.Smith,1759; Roman pitch pipes,1720 low.
12 396 | De Caus, 1615; Versailles Chapelle, 1759,
14 403 | Mersenne Spinct, 1648. Chamber
16 407 | Sauveur, 1714. Pitch low.
17 408 | Mattheson, Hamburg, 1762.
17 409 | Puascal Taskin, court tuner, 1783.
20 415 | Dresden chained fork, 1722. European
22 420 | Freiberg, 1714 ; Seville, 1785. Mean Pitch
23 422 | Mozart, 1780. for two
23 423 | Handel. 1751. centuries.
2'4 | 424 | Praetorius's suitable pitch, 1619 ; ori-
ginal Philharmonie, 1813.
25 428 | R. Hunis, 1696 ; Opéra Comique, 1825,
27 433 | Sir George Smart’s fork, 1828. Compromise
28 435 | French Diapason Normul, 1859. Pitch,
30 440 | Scheibler’s Stuttgart Standard, 1834. Modern
31 442 | *Bernhardt 8chmidt, low, 1690. Orchestral
3'2 | 445 | Mailrid, 1858 ; San Carlo, Naples, 1857 Pitch,
832 446 | Broadwood's Medium, 1849; French and
Opera, 1856 ; Gricsbach's A, 1560 | ®Ancient
34 449 | =C534; Griesbach’s C 528, 1860, Medium
385 | 451 | Lille Opera, 1848; British and Belgian| Church
Army, 1879. Pitch.
85 453 | Mean Philharmonic, 1846-54.
88 465 | Highest Philharmonic, 1574 ; Broad-
wood. Erard, and (English) Stein-
way, 1879.
36 456 | Vienna, high, 1859.
87 457 | (American, Steinway, 1879.
38 | 458 | Great Franciscan Organ, Vienna, 1640 Chuﬁhhl’iwh
gh.
40 466
48 | 474 | Tomkins, 1668; B. Schmidt, high, 1653|
45 481 | 8t. Catherine's, Hambury, 1543.
48 489 | St. James’s, Hamburg, 1688.
50 | 494 { 8t. James’s, Hamburg, 1879. Church Pitch
51 496 [ Rendsburg, 1668. highest,
58 | 504 | Schlick, high, 1511 ; Mersonne, ton de
chapelle, 1636.
54 | 506 | Halberstadt Cathedral, 1361.
60 523
70 | 654 Chamber
7'3 | 563 | Mersenne, ton de chambre, 1636. Pitch
74 | 567 | Praetorius, North German, very old. highest.

Art 23. Early Church Pitch (Ton de Chapelle,
Chorton).—No doubt, the earliest musical instru-

ment was the human voice, and the old Iyres and
flutes were merely arranged to steady it, and to
give it such a pitch that its strains should not run

beyond its compass. We have a notable instance -
of the latter use in the flute-player of Tiberius:
Gracchus, who always stood near him to give him

the proper pitch of his voice. (Cicero de Oratore,
lib. iii,, §§ 225-226.) But with these ancient times
I bave nothing to do. I take up music at a poi.ni:l

where the Pythagorean or Ptolemaic scale, or some
of the numerous unequal tempersments, bad heen
applied to church music for many years, and the
pitches used cun be compared with those now pre-
valent, bec1use there was a practical agreement of
notation and relative intonation. Also with those
old instruments which were not intended to be
played with any others, and which were con-e-
quently intoned simply in the way which was
thought to bring out their quulity of tone best,
as Practorius tel:s us, I have nothing t» do.®

The pitch-pipe was the most narursl instrument
for starting the voice, and I have the impression
that those primitive little orgwms, of wnich
Practorius speaks (ib., vol. 2, p. 94), which were
hung up against a column 1 the church, ** like
swall \ws’ nests,” as he ~ays, and coutiin. d ouly
the uotes B natural,C, D, E, F, G, A B natural, C,
D, E. F, or olse thenotes C, D, E, F, G, A, B flut,
C,D,E, F, G, A, which have the appearance of a
series of pitch-pipes, set to the proper notes, were
really ro, that is, were as much the devel pm~nt
of the pitch-pipw, a« the clavich-rd is well known
to have been the dovelopment of the monochord.
But to the pitch of these little instiuments I have
no clue.

I t.egin with the great organ of the cathedral of
Halberstudt (29 mies 8.W. of Magdcburg, in
Prussiau Saxony), fiuished on 23rd F. bruary, 1361,
by Nichol:is Faber, and rcstorei, 1495, by Gregory
Kleng, which was still existing, though 1o
longer used, in the dsys of Praetoriuy, 1619,
who has dvscribbd and partly figured it.
Pruetorius gives the dimensions snd name (B
natural) of the larzest pipe. from which I
had a medel constructed to a scale of one-
sixteenth, which spetks four Octaves higher,
and gives 4 B284 5, whence JA 505°8, which sounds
more lke 1 C than 2 A.  This is the sharpest pitch
which I have measured, but not the sharpest which
I have met with. Itisnearly a whole tone sharper
than the sharpest pitch now used in London.

Practically belonging to nearly the same period,
although, possibly, one or two centuries later, is
the C of an uncient organ at L'Hospice Coutesse,
near Lille, m-nsured by Delezenne, and giving
4 C 1127, whence A 374°2.

Now, these two pitch. s, A 374-2 and A 5058, are
8522, or n commn more than an equal Fourth
apart and it requires considerable fuith to believe
that sounds so extreme'y different could ever have
been conceived and written as the same note A.
But a key to the mystery is furnished by Arnold
Schlick, 1511, who says (chap. 2) :—** The organ is
to be suited to the choir [or church, chor], and pro-
perly tuned for singing, for where this is not con-
sidered, persons are often forced to sing too lnih
or too low, and the organist has to play the
chromatics, which is, however, not convenient for

9 Ancient Pitch of Solo Instruments.—**In the first place, it must
be known that the pitch, both of organs and other musical instru-
ments, varies greatly.  Since the ancients were not accustomed to
play in concert with all kinds of instruments at the same time,
wind instruments were very differently mude and intoned by
instrument makers, <ome high and some low. For the higher an
instrument is intoned in its own kind and manner, as trumpets,
shawins, and treble viols, the more freshly they sound and re-
round. Onthe contrary. the deepertrombones, bassoons, bassaneldi,
bombards, and huss violsare tuned, the more majestic and mavnifi-
cent ir their statcly march. Hence when the orguns, positives,
clavicymbalg, and other wind instruments do not stand in the same
pitch ‘with cach other, the musiciun is much plagued.”—Pracs
torius, “ Syntagma,” vol. 2, p. 14.
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everyone. But what is the proper length of the
pipes for this purpose, and convenient to the
choir to sing to, cannot be exactly defined,
because people sing higher or lower in one
lace than in another, according as they
ave small or great voices. However, if
the longest pipe, the F below the Gamma-ut in
the pedal [that is 8 F below 8 G, the Gamma-ut
being the name given by Guido Aretino to 8 G, the
note on the last ﬁ‘ne of the bass staff], has its body
down to the [beginning of the] foot, sixteen times
the length of the annexed line [which the editors
say is 4 and 7-8 Rhenish inches = 1275 mm. long,
8o that the full pipe is 6 Rhenish feet, or 2040
mm. long], I think it will be a suitable length for
the choir. But if you build an organ a Fifth
larger, then you must make C in the e]fed&l [that
is, 8 C, the lowest note of the violoncello], of this
length. . . . The reason is that a greater Elart
of church music ends in grambus [a word which
puzzles Schlick’s editor, who says, however, that
1t can only mean the transposition of the tonus
ﬁrt‘mw by a Fourth], than in the first tone.” And
e proceeds to show its advantage, and especiall
the advantage of the first pitch (with 63 Rhenis!
feet to 8 F) in other ecclesiastical tones. Assuming
that when Schlick’s pipe was taken two Octaves
higher, its diameter would be one-thirteenth of its
length, which is not improbable, although, per-
haps, it is rather narrow, I had such a pipe made,
and then measured it, and found its pitch to be
V301-6. If we assume this as 2 F, and, taking
2 A a perfect major Third above (and Schlick’s
directions for tuning made this major Third
very nearly perfect), we obtain as the pitch
A 377, which is practically the same low pitch
as Delezenne’s Hospice Comtesse A 374'2.  But
if, as in Schlick’s greater organ, we assume the
63 Rhbenish feet for 8 C, we obtain A 504'2, which
is practically identical with the Halberstadt
A 505'8, and is parallelled by the actuslly exist-
ing organ of St. James’s Church (S. Jacobikirche),
at Hamburg, A 494'5, as now tuned, but formerly
A 489-2. Hence, we have both the very sharp and
the very flat pitch recommended by the same
writer, at the same date, and on the same grounds,
namely, the accommodation of the singer and the
organist in playing the old ecclesiastical tones.
This gives the first three principles which seem
to have determined early pitch, namely (1) ecclesi-
astical music, (2) ease of fingering it, (3) the com-
pass of the human voice. To this we must add a
fourth, and very important principle, which seems
to have had great influence in practical construc-
tion, namely (4) the foot-rule of the country. It
is clear that organ builders would naturally choose
for their chief standard pipe some easy multiple
or sub-multiple of the foot-rule with which they
worked, as they could not well make their men
attend to any other. The old organ builders
divided the pipes into Octaves of so many feet
each. In Art.5 I adopted this division as the most
genera.lly received nomenclature of the great scale,
or it is found, not only all over England, but also
all over Germany, France, and Italy, despite the
variety in the length of their feet. Although it has
long ceased to be anything but a name, and does
not at all signify the real %imensions of the piﬁh
Leing as much & survival as our own En

spelling, it must, like that spelling, have

original foundation in fact; and in Dom Bédos's
great work on the organ, 1766, we find this divi-
sion a reality, the 4 foot C being really a ﬁipe of 4
old French fect in length, and so on. Now, for
the same ‘“ scale ”’ (that is, the same ratio between
the diameter and length of the pipe), the pitch
varies inversely as the length of the pipe, and
much of the older diversity of pitch seems to me
referable to the old diversity of measures. The
following are the principal foot measures which
have to be considered, expressed in millimétres

to the nearest unit (25°4 mm., being one English
inch):—
mm.

Long old French foot, or pied de roi ,,.. 3825
{LongGerma.n, or Rhenish foot .eiv0ses 314
Long Austrian foot ......ie0ves0000.0 316
English foot ....... oo 305
{Old Nurnberg foot . eee 304
0ld Roman foot (medieval),,. eee 295
Old Augsburg f00t v..eeeveenrsvaesne 296}
Bavarian foot....... e 292
Short Saxen foot .....e00e0ee0seeesss 283
Short Brunswick and Frankfort foot.... 285
Short Hamburg and Danish foot ...... 286
Very short old Brabant foot of 11 inches 278
13 Rhenish inches .o.vivvaresenscnsess 340
13 Baxon inches.......coeseve0serense 307
12 old Brabant inches .......c00000000 303

Now, a difference of 12 per cent. in the ledngﬂu
of two pipes will, for the same scale, make a differ-
ence of nearly a whole meantone in their pitch.
Thus the short S8axon foot was a meantone sharper
than the long Austrian or Rhenish foot.

Again, 6 per cent. corresponds to an equal semi-
tone, 3 per cent. to an equal quartertone, 5§ per
cent. to a scmi-meantone, 43 per cent. to a small,
and 7 per cent. to a great, meantone semitone.
Thus we see that the English foot is nearly a t
semitone sharper than the French foot, and the
Rhenish foot is about a small semitone sharper than
the French, and the English about an equal
quarter of a tone sharper than the Rhenish.
Throughout Germany, there was a great variety of
small feet, quite sufficient to account for a great
variety of organ pitch.

The flat pitch took the most root in France.
Dom Bédos says that chapel pitch was constant,
and he draws and describes his pipes, proceedi:s
by French feet, giving A 3766, which is 2} eq
semitones flatter than the French diapason normal
of 1859. The Rev. Sir F. A. Gore Ouseley,who has
examined a large number of the continental organs,
informs me that * most of the old untouched organs
in the French cathedrals are of this low pitch >
(sec A 376°6). The English foot is a semitone sharper
than the French, and the only English example
of an or; in which C s 1, 2, 4, &c. feet, is that
furnished by Trinity College organ in 1759, A 395-2,
which is nearly three-quarters of an equal semi-
tone sharper than Dom Bédos’s A376'6. In
Germany, the low pitches I have found are few,
Schlick's A 377, already noticed, and Salomon de
Caus’s A 396°4, which is sharper than the French,
because the Rhenish foot itself is & quarter of a

tone sharper. .

On the other hand, thm organs are princi-
ally German, the Hal t A 505°8, ’s
igh A 5042, and the existing pitches of the

organ in the cathedral at Liibeck A 484'1, and the
Hamburg churches of 8t. Catherine A 480'8, and

. o~ a0
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St. Jacobi A 494:5. In England, we had Tomkins’s
high pitch A 4741, realised in Bernhardt Schmidt’s
01% Durham organ, 1683, arising from placing the
pipe, of one English foot in length, on A, which
evidently belongs to this series. In France,
Mersenne places the French four-foot pipe on8 G
for the ton de chapelle, giving A 503°7, agrecing with
the Halberstadt. In Italy Ifound, preserved at the
University of Padua, a 1G made for Prof.
Stratico, which would imply A 483-7, but whether
it represented a pitch really used I do not know.
The above high and low pitches seem to me to
belong to this earliest period of church pitch; the
other low and high pitches appear to have been in-
fluenced by other considerations, after the tradition
of the older pitch had died out.

Art. 24.  FEarly Chamber-pitch (Ton de Chambre,
Cammerton).—Music was by no means all ecclesi-
astical. When choirs were formed for the church,
and musical instruments were introduced to play
with the organ, forming the German Kapelle
(properly ‘“chapel,” but afterwards merely
‘“band ). both choir and instruments were used
by the king or prince to perform in his *‘ chamber,”
that is, his private apartments, for his private
gratification. But the music they wanted to play
and sing far exceeded church requirements, and
hence the old church pitch hampered them ; it was
generally either too high or too low. But
as one set of instruments was wanted both
in the church and the chamber—I have only
hcard of one place, Dresden, in which two
sets of instruments were used (see A 424°0,
and 437°'8)—it was necessary that the chamber
pitch should bear a definite relation to the
church pitch; in other words, that it should differ
from it by an interval of the scale. For this reason,
appatently, chamber pitch differed from church
pitch by a semitone, a Tone, or & minor Third, or
even a Fourth, according to the pleasure of the
performers. Dom Bédos says (Art. 1140), that
church pitch in France was fixed, but that the
opera pitch (an advance on the chamber pitch) is
not fixed, but ascends, or descends, a quarter of a
Tone, or even more, according to the compass of
voice. This, as well as the instruments which
happened to exist in any place, had doubtless
much to do with the great variety and confusion of
the chamber pitch. It seems that, as a rule, this
pitch tended towards a certain mean, by being a
tone higher than the low pitches, and a minor
Third, or even a Fourth lower, than the very high
pitches. This, however, was not always the case.
Mersenne’s high church pitch is capped by his still
higher chamber pitch, A 563:1, produced by putting
the 4 (French) foot pipe on to 8 F. To modern
ears, it would amount to transposing the bass by a
Fifth, to allow it to be sung by a tenor, but
it was evidently not so considered by Mersenne.
We find, probably, as high a pitch, called
chamber pitch, in Praetorius. (See A 5673.)
Of course, we have very few direct traces
of ancient chamber pitch. But the fact that
St. Jacobi organ at Hamburg (formerly A 4892
now 494:5), had for many years one stop, which
was & minor Third flatter than the rest of the
organ, that is, a little lower than the old pitch of
the Dresden organ, A 413, and that this stop (long
since replaced as useless) was said to be in
chamber pitch, serves to show an indirect action of

chamber upon church pitch. This stop evidently
enabled the organist to play with the instru-
ments  occasionally without transposition. At
present the organists of St. Jacobi and St.
Catherine, at Hamburg, have always to transpose
a Tone or a semitone at sight, a state of things
that certainly was not contemplated when their
church pitch was settled.

Art 25. Influence of Chamber-pitch on Church-
pitch.—The direct effect of chamber on church
pitch was evidently the building of organs in
chamber pitch, or the retuning of old organs in
that sense. This came to placing the standard
lengths of pipe upon different notes, or shifting
the existing pipes into different holes, so as to be
actuated by keys a Tone or a Semitone different
from those by which they were before evoked, and
then supplying the required extra pipes, and
trimming the old pipes for temperament. We
have sowe conspicuous examples of this sbifting,
which is a very common device of organ builders
at the present day. Thus the pitch of Trinity
Collego organ was altered from A441°7 to
A 395°2, by shifting in such a way that the C pipe
was made to speak to a D finger-key. The organs
of the Temple and St. Paul’s were altered from
A 4417 by shifting a semitone and then piecing
when required to bring them probably to Sir
George Smart’s pitch A 433-2, which is practically
identical with the modern French pitch. But, the
flattening of St. Paul’s proving disagreeable, after
some years the pipes were shifted back again and
retrimmed, so that the original pitch was restored.
The present organ is new, by Willis, but is almost
exactly in the first pitch (see A 444-6). The pitch
of Durham Cathedral and St. James’s Chapel
Royal organs were altered in the same way (see
A 474:1). It is evident that in such changes the
traditions of church pitch were set at naught.

The changes of course differed in different coun-
tries. In France, to give the one fc ot French pipe
to B natural produced A 395°'8, which we find in
the chapel of Versailles, and which is practically
identical with putting the one foot pipe upon C at
Trinity College, where B flat became C, producing
A 3952, T have no other certuin indications of
such a proceeding in France, because all the organs
which Delezenne examined, except that of the
Hospice Comtesse, which was in the oldest flat
pitch, A 3742, had been more or less repaired.
The St. Sauveur, Lille, A 3846, looks merely to be
the old pitch with the pipes cleaned and
“trimmed ;”’ La Madeleine, Lille, A 398:7, seems,
however, to be a similar alteration of an crgan
with the French foot on B. Mersenne’s spinet,
A 4029 had its lowest note, 8 B, tuned to the 4-foot
pipe. The V 7°1 difference between this and the
Versailles A 395'8, may be merely a matter of
temperature or scale. Let us briefly class these
organs as French C foot and French B foot organs.

In England, we have this formation very marked.
The old English A foot organ, A 474'1, belonged
to the old sharpest organs, such as Tomkins’s and
Bernhardt Schmidt’s high pitch at Durham, and
at the old Chapel Royal, St. James’s. The
B flat foot organ, a great semitone lower,
gave Bernhardt Schmidt’s low pitch A 441°7,
which, with a change of temperament, seems to be
the favourite church-pitch among London organ-
builders at this day. (See Gray and Davison's
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A 440, Walker’s 4402, Bevingtoun’s A 440-5, Lewis’
A 441, Hill's 441-7, Bryceson’s 443'4, Willis’s
church-pitch, A445-2.) The B foot organ, which,
for 200 years, found the most favour in England,

had two distinct forms : the wide scale, deduced im-

mediately from Bernhard Schuwidt’s, and giving
Green’s A 4226 or A423'2; and the narrow scale,
used by Renatus Harris, giving A 427'7 or 427-2,
434'7, or even A 419, according to pressure, &c. The
C foot organ never seems to have found favour
with us, although it is possible that Bernhardt
Schmidt built some chamber organs at that pitch.
&S«e A 3952.) The alteration of the Trinity

ollege organ to this pitch is attributed, by Dr.
R. Smith, to the influence of Roman pitch. I
have not been able to find a Roman pitch so low.
The lowest Italian pitch, A 403-9, derived from an
old Paduan fork, is, however, only 8038, or
about ono-sixth of a tone sharper. Euler’s olavi-
chord or spinet, A 392'2, seems to have been s
Russian C foot instrument (the Russian foot
agreeing with the English). But from this may
have been derived Euler’s organ, A 418, a semitone

higher ; that is, as nearly as I can judge from | had

Euler's rather vague description. Agnin, in
England, if from a B foot organ, giving A 424 6,
we form an organ a whole great semitone sharper
that is, having its A on the B flut of the other orgsn,
or its Bon the C of th«t organ —weshallget A 4542,
8 pitch which I found on a very old forkaccidentally
dug up at Brixton. This seens, also, to be the menan-
ing of A 4576, the pitch of the existing large orzan
in the Franciscan Church at Vienna. The natural
alteration of an organ was by a great semitone, B
naturul to C; the -mall semitone, B flat to B, would
only arise from shifting the pipes. It must be
remembered that B fluf was the only clromatis
which formed part of the orixinal musical scale.
For a table of the relations of these orgauns, sve the
end of the remarks on A 474°1.

Art. 26, The Mean Pitch.—The result of all
these different endeavours to reconcile the require-
meunts of the church with those of the chamber
seews to have been the institution of a mean pitch,
which, within very narrow linits, prevailed for a
very long time over mostof Europe. This was, in
fact, the chamber pitch, forwed by takng the D of
the old flat church pitch as C, and the A (or
occasionally the G) of the high chuich pitch also as
C. It was, therefure, a whole Tone abuve the
fluttest, and a minor Third (or occasionally &
Fourth) below the bighest pitches. This at lenst,
appears to me the origin of a pitch which certuinly
beurs these relations to the older pitches. and was
very widely used. In iy list of Historicul pitches,
in Table I., 63 pitches lie between A 415, and
A 430, the mean of which, A 4225, is the exact
pitch of Handel's fork, now in the pussession
of the Rev. Q.T. Driffield, the Rector of Bow. '1his
pitch T regard as the mean pitch of Europe during
the 17th, 18th, and the earfy part of the 19th cen-
turies. so importunt for ..usical art. The carliest
recommendation of this pitch I find in Practorius,
1619, in an N.B. at the end of his second volume,
p- 231, where hesays:

“In this second volume I have often bad to speak
of the true Church pitch (des rechten Chor- Tons). 1
have found that, in many places, even in large and
important cities, and on their splendid orgaus, the
proper Church pitch, by which both human voices

and instruments must be regulated, was not used,
but their pitch was either too high or too low,
forming one of the principal defects of the organs.
This has made me think of all kinds of ways and
means to rewedy this defect, and make the proper
pitch known to both organ-builders and orgnnists,
8o that the organ-builder may iutone new organs,
and renovate and correct old orgaus, by this meavs.
For this purpose, I give a correct drawing of the
roper measure for Church pitoh, for the Octave
gﬁginning with what the orguan-builders call the
half-foot C, from which swall pipes can be con-
structed through a whole Octave with great correct-
ness, and used for tuning tS)Iur-poses by organists.
Then follows a drawing, the particulars of which
will be found under (1) A 4:4:2, the pitch I have
deduced from it by having a 1 C pipe constructed
frow its corrected diwensions. Several little points
remain in doubt, as Praetorius neglected to give
the size of the mouth and the force of the wind ;
but the pitch measured must sufficiently represent
the actual mean pitch which he finally adopted. It
correspouded to the Eunglish B foot organ, and
as variations, owing to scale and pressure,
from A 415 to A 428'7, besides the variations
due to the original leneth of foot. Some
of the earliest organs in this pitch are Gottfried
Silbermann’s celebrated Roman Catholic Church
organ, at Dresden, built 1754, origiually A 4135,
und now A418:1; his 8t. Sophie, at Dresden
(built 1740), A 4155; and his organ of the Saxon
Cathedal at Freiberg (built 1714), A 419-5, which,
n8 A 419°6, issrill used as the church pitch ull over
Spain  Singularly enough, these Naxon pitches
bave been regarded as remnauts of the high Church
pitch, and Néke assumes the existence of a
chamber pitch A 3752, a whole tone below the
Freiberg Cithedral A 419'5, and belonging, reslly,
to the early lowest church pitches. The Euglish
orgau-builders, Renatus Harris, Christian Smith,
Glyn and Parker, Schnetzler; Byfielt, Jordan and
rridge ; Byfield and Gr: en; and Green, all, at lenst
oocasionally, used this pitch, Almost anyuntouched
English organ in conntry places is a B foot organ.
And when the London Philharmonic Society was
founded, in 1813, and down ro 1828, the pitch used
was A 423'7. But the wide Coutivent dnﬂh’mon
of this pitch is most importaut. Mnrpurg’s A
4144, ut Breslau in 1776, was, no doubt, really
one of these pitches; probably giving A 420 wh:m
correct: d. Nake cites a flute by Floth, in 1760- 70,
of A 418, and a D-clarinet of Grenser, in 1783, of
A 422, The fork of Frauz Anton von Weber (father
of the celebrated composer, Carl Maria vou Weber)
wholived 1740 to 1812, shows A 424°1; and, at the
time that C. M. von Weber himself was Kapell-
meister at Dresden, 1815-21, the fork of the
orchestra gave A 4232, The pitch for which
Stein, the predecessor ot Strcicher, uoustructgd the
pianos used by Mozart in 1780, was A 421°6, and
the fork of the Saxon orgau-builder 8chulz (pre-
decessor of the celebrated Schulze, of Puu usceile)
who lived in Vienna in 1780, was A421'3. The
two old pitch-pipes lent me by the bell
foundry Colbacchini, at Padus, the first of about
1730, and the second of about 1770 show a mean
of A 4252 (which see). The bigher F fork of the |
same house is equivalent to A 422:6; the lower F
fork of the same first is equivalent to A 4039, and
belongs to auother series. The old forks of the
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bell foundry of Cavedini, at Verona, of which T
was obligingly allowed to have accurate copie-
belonging to about 1780, give A 422:3.1° And, a
late as 1839, the best piano-tuner at Bologna use
a fork A4258. Iu France, the old tork o
Frangois, of Lille, assigned to 1754 by Delezenn:

gave A 422-6, and that of Cohen, of th same place

about 1800, gave A 428'7. In 1810, Droue
assigns A 423 to the Grand Oper», in Paris; an

Scheibler, in 1811, assigns A 427'0 to the s»me
In 1824, the pitch of this opern was lowered for

specinl singer (Madame Branchu) to A 4258
evidently the pitch to which she was accustomed.
In 1823, Fischer assigns A 424:2 to the Ttalim
Opera in Paris. Dauprat’s fork, preserved at th

Conservatoire at Paris, gives A 423 to the com:

oprra there in 1820, and Fischer, in 1823, gav.
A 4276 to the same.

Now, from 1670 to 1820, during which thi:
mean pitch was in full vigour, we have the follow-
ing comporers :—

Belgium and France.—Lulli, Rameau, Mon-
signy, Gossec, Grétry, Dalayrac, Leseur, Méhul
Boi. ldieu (operas).

Italy. — Stradclla, Corelli, Lotti, A. and D.
Scarlatti, Porpors, Geminiani. Vinci. Leo, Durant .
Pergolesi, Galuppi, Jomelli, Marcello, Guglielmi.
Piccinui, Turtini, Rarti, Sacchini, Farinelli.
Boccherini, Cimarosa, Paesiello, and earlier period:
of Clementi, Zingarelli, Cherubini, Rossiui ?all his
operas), Donizetti, Bellini.

G rmany and Austria.— Zachau. Keiser, Handel.
Graun, Gluck, Hasre, Stamitz, J. Sebastian Bach,
C. P. Em. Bach, Haydn, Mozart, Beethoven, C.
M, von Weber, and earlier careers of Hummel
Bpohr, Mewerbeer, Moscheles. Pleyel, Mendelssohn.

Englundl.—Purcell, Croft, Green, Arne, Boyce
Buiney, Wawkins, Webbe, Battishill, Shield,
Steveus, Wesley, Callcott, and earlier careers of
Horsley, Crotch, Bi-hop.

That is to say. the heroes of musie, the founder:
and perfecters of modern musical art, all used thi:
mean pitch, all thought out their music, and
arranged their voice-parts to be played and sung
in this pitch. This is, therefore, emphatically th:
clussical prteh of music.

It was during this period that the great Cremons
violina were made. Savart considered that the
rescnance power of the cavity of a violin, shown
by tke fork which utters the Joudest tone when
held before one of the f holes, was likely to be the
pitch of the time, and on his authority, C 256 was
the resonance of the violins of Stradivarius, and
bence this maker was credited with adapting his

W Ancient Variability of Italian Piteh.—Carlo Gervasoni, of
Mila, 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, alt] ough diapason
18 now also employed for the latter] is not the same in all cities,
but in some it is higher or lower than in others. The pitch of
Rome is. in fact, much lower than that of Milan, Pavfa, Parma.

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

of Paris is not only sbarper than that of Rome, but much
sharper than that of Lombardy. A mean pitch (un corista di
mezz0), which is more ggnemlly accepted, is, nevertheless, that of
bardy, and with this agree, more or less, the pitches of various
Provinces.”” The Lombardy pitch, then, may be taken as A 4226,
and the lower Roman as A'403'9 or A 3952 As to the pitch of
, about 1800, the nearest [ have are, for the Grand T2 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 1810¢, A430—it would
seem that the nearer we get to 1800 the nearer we are to the Lom-~
bard Kltch. Niike, however, makes the Lombard pitch flatter
(se0 A415'56 and A 419'5 in Table I.). Still it would appear to

ve within the limits of the mean pitch.

‘nstruments to that pitch, which was, ti.erefore,
ssumed to be the pitcg of their time. (See Table I,
v.der A 384:3.) by tre kindness of Dr. Huggins,
*R.8., and Rev. H. R. Haweis, tog: ther with the
iolin-makers, Messrs. Hart, H1l, and W thers. I
ave been nble to examiue ther s mance of ~ev. ral
ine instruments of this peri- d. by Duitfoprugcar
‘Swiss Tyrol, Bologna and Lyons, 1510 1538),
Amati (Cremona. 1596-1684), Ruggieri (Cremona,
1668-1720), Stradivari (Cr mona, 1644 1737). Giu-
«eppr Guarneri (known as ‘" Jos-ph,” Cremona,
1683-1743), Lupot (France, 1750-1820), &c.
It was often difficult to decite what fork
rave the maximum resonance, as the difference
hetween two adjacent forks was often slight. And
s my forks proceeded by four vilrations each,
the resonance could not be determined within less
ban two vibrations in a s cond of the pitch
numed, cither sbarper or flatter. Tle method
adopted was to hold a fork oser the widest part of
the f bole ¢n the ** bai” side of the violin, and,
therefore, most remote from the ¢ post.” By far
the strongest resonance lay lietween V 268 and
V272; tut one enrly Stradivari, 1696, had » fine
wsonance at V 264. Then there was a secondary,
‘it decidedly weaker maximuin resonance about
V 252, The V 256 was generally decid« dly inferior.
Wemay, then, take V 270 as the genersl resonance,
and about 252—suy 252'4—asasecondary resonance.
Now, taking the doubles of these as 1 C, we obtain
C540 and C504'8 which would give MA 451
and MA421'9. Now, the latter represents the
mean pitch of the period very closely. (Conpare
Cavedini’s Verona A 422:3.)  And the other is a
great semitone above it, which is a regular
afference.  (Compure notes on A 4542 and 4576,
both of which bhelong to this period.) These may
be mere coincidences, and may have really had
nothing to do with any attewpt to adjust the
resonance to the prevalent pitch. This is certainly
the case in the making of more modern violing
on the same mod:1 and with the same resonauco
as the old. But, if coincidences, they are, at any
rate, remarkable. And the higher resonance, cor-
responding to modern English orchestral pitch,
may nccount for the pos-ibility of playing these
violins with effect at our present concerts. As the
resonsnce is not bad, slthough iunferior, between
V 252 and V268, it is evident that these violins
will also sound well with an intermediate pitch,
such as the French. (See Appendix, No. 4.)

With the establishment and reception of mean
pitch, the history of earlier musical pitch closes;
and the extent to which I have been able to work
it out, with the proofs in Table L., will, I hope, be
accepted as an answer to the second objection raised
against my former puper. It is necessary, how-
ever, to show the gradual passage of a universslly
accepted mean pitch into the lamentable conflict
and confusion of pitches which now exist, and this
my recent researches enable me to do more com-
pletely than before. .

Art. 27. Orchestral Pitch.— During the latter
part of the reign of mean pitch, 8 new power was
showing itself in music—the orchestra, including
the opera. Both church and chamber pitch wero
founded on the capabilities of the human voice
slone, and the instruments were accessory. But
the formation of large orchestras, for which
especial music was written, gave an excessive

c
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power to the instruments, which could develop
their powers independently of the voice, and then,
when joined with the voice in operas, could often
exercise—have certainly, often cruelly exercised—a
tyrannical power over the voice.

Down to 1816 in Austria, and later in most
other places, mean pitch held undisputed sway.
The most serious outbreaks against it I can find are:
the French Conservatoire, which in 1812, according
to a fork preserved at the Conservatoire itself, used
A 439°5 (nearly three-quarters of a semitone
sharper than mean pitcl%, and two very duubtful
pitches, not precisely specified, measured in 1815
by De Prony, as A438'2 and A444'5. The
former I look upon as an individual freak, for
which I find no contemporary corroboration so
that I presume the pitch was confined to the
Conservatoire, and may havo been only a tempo-
rary trial. The other two are laboratory experi-
ments, and, from all the circumstances under which
they were made, I cannot attach much historical
value to them. It wasnot till after 1816 that any
general rise took place and slowly spread.

According to Schindler (‘‘ Niederrheinische
Musik-zeitung,” 1855, Nos. 8 and 9), as quoted by
Nike (‘‘ Ucber Orchesterstimmung,” 1862, p. 26)—
and the same story is given in the Report of the
French Commission, as sent to it in a letter by M.
Kittl, director of the Prague Conservatoire—the
rise began at the Congress of Vienna, when the
Emperor Alexander of Russia, who was colonel of
an Austrian regiment, presented it with a new set
of musical instruments, made by Stephan Koch,
which were sharper than the mean pitch; and,
under the direction of Hieronymus Payer, this band
became very noted for the brilliancy of its tones.
But, when its assistance was required in performing
an oratorio for the return of the Emperor Francis, it
was found impossible to make use of it, and much
talk thenco arose. In 1820, the band of another
regiment (Hoch-und Deutschmeister-Infanterie)
received now instruments, which were even sharper
than the other. The Vienna theatres were in great
trouble; for, whereas it was usual to call in the
assistance of the military bands for great operas,
two out of three of the regiments quartered in
Vienna were no longer available, so that only one
extra band remained for the theatres. The result
naturally was that the theatres had ultimately to
raise their pitch also. In 1823, Nike puts down
‘Weber’s ¢ Euryanthe ” as having been performed to
A 4375, and in 1834, Kreutzer’s *‘ Nachtlager” to
A 440, both in Vienna ; and notes (from his own
hearing, apparently) A 466 as the actual pitch of the
Vienna opera in 1861, during performance, which
would be sharper than that officially recognised.
Thus, the fork in possession of the great pianoforte-
maker, Streicher, of which a copy was kindly sent
to me, was only A 456'1 before 1859. The transi-
tional pitches, A 4339 to A 445'1—which last was
regarded as a monstrosity—are noted by Scheibler
before 1834. Once set the ball in motion and in-
strument-makers keep it well up. Yet, heightening
the pitch of wind instruments does not generally
improve their quality of tone; they lose richness
and roundness, and incline to scream; but it is
continually the wind instruments which force the
pitch up.

The Vienna sharpening took some time to spread
to Dresden, but Herr Nike, a Dresdener, says that

in 1821 the cclebrated flutist there, Herr Fiirstenau,
obtained a sharp flute from Koch, in Vienna.
These flutes, with additional keys, were much in
vogue, but they drove the orchestra up. However,
Dresden did not emulate Vienna; for, as late as
1826, the fork of Kapellmeister Reissiger was only
A 435 ; and, although Nike reports A 446 in 1861,
the officials (especially Herr Moritz Fiirstenau, the
librarian, who has been very kind in helping me)
declare that they are all perfectly unaware of such
a pitch. They profess to use A 440, but the forks
I have measured are one or two vibrations lower,
as A 4389, 4394, and 437'8. It is, however, often
the case that the orchestra, by heating up, plays
sharper during performance, ag I have just noted.
See, for an excellent example, A 1497, generated
from A445'6 at Covent-garden opera in 1879.
This is & good reason for using a comparatively low
pitch, for the singer’s voice does not sharpen in the
same way, but has rather a tendency to flatten
as it becomes weary with much singing.

The Austrian influence was, of course, greatly
felt in Italy, and in 1843 we find the Italian
pitches at Florence, A 436°7 ; Turin, A 439'9 ; and
at Milan, A 4466, where it increased in 185G-7 to
A 4503 and A 451'7. In.1869, the information
officially communicated to the Society of Arts,
gave Vienna pitch (meaning, possibly, A 456°1) to
Florence, Venice, and Naples. Bologna, which
sent a fork, was flatter, showing only A $43-1.
There was, in fact, complete want of agreement.

Although the elevation of pitch took some time
to accomplish in Dresden—where it, after all,
remained tolerably low—it secems to have proceeded
much further and faster in Leipzig, where the cele-
brated Gewandhaus concerts were held, and where,
in 1859, I find A 4488, and, in 1869, nearly the
same, A 448:2. A fork, sent officially from the late
Kapellmeister Rietz, from Dresden, to the Society
of Arts, in 1869, as the Dresden pitch, A 4494,
seems to have been a Leipzig fork sent by mistake.

In Berlin, it was some time before the sharpening
influence was felt. In 1806-14, Wieprecht reports
A 430°5, possibly an error in calculating an equally
tempered A from C 512, instead of MA 428, which
would belong to the mean pitch; but I have not
been able to see the original statement. Fischer,
in 1822, found A 437-3; in 1830, Berlin reached
A440; and, in 1834, according to Scheibler,
A 441'6. After this, progress was rapid, and in
1858, A 450°8; in 1859, A 451'8 was reached.

The whole of the German and Italian pitches
were thrown back in 1859 by the introduction of
the French Normal A 435°4, of which I shall have
to speak in the next article.

In France, the pitch rose gradually at first.
The Grand Opera was A 434 in 1819, and only
A431'7 in 1822. In 1824, however, a singer,
whose voice was failing &Madame Branchu), in-
sisted on restoring the old pitch, A 425'8, and it
was five years before the opera returned, in 1829
to A 434, According to de la Fage (* De 'Unité&’
Tonique,” 1859, additional notes, p. 7), this re-
covery of pitch was undesigned. A single horn-
player, Jean Mengal, without comsulting any
one, shortened his horn, and his companions
either returned to their old sharper instruments
or cut down their new ones. It was another case
of sharpening due to a wind instrument. Of course,
it is the duty of the conductor to prevent such
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freaks, but conductors seem to prefer avoid.ingeI

squabbles with instrumentalists ; and not to care if
the singers’ voices are strained, and rapidly
ruined. A curious thing occurred at this time
at the Grand Opera in Paris. The pianos
used for rehearsals had been lowered when
the pitch of the opera was lowered in 1824,
and were not raised when the pitch of the opera
was raised ; thus, in 1829, we tind the pianas at
A 4255, and the orchestra at A 410, both pitches
being taken from forks verified by the tuner
Monneron for de la Fage. Finally, in 1856, the
Grand Opera was at A 445°8, or A 4462, and, in
1858, at A448. The Italian and the Comic Opera
had nearly reached the same figure, and the Con-
servatoire also, A 4162, according to de la Fage.
The provincial French operas were generally high
—as Lille, A 4503, or 452 ; and Marscilles, A 447—
and Pleyel’s pianos were at A446. This pitch
began to frighten French musicians, and the
French Commission was issued in 1859, of which I
shall speak presently. Since that time, French
pitch has been, nominally, A 435 ; what the actual
pitch of the opera is, during performance, I have
not been able to ascertain, but probably a little
higher.

Belgium, which, in 1859, had the sharpest
pitch known to the French Commission, namely,
A 455°5, which it secms to have used only for
military bands; and their director advocated a
lower pitch for operas, as (3) A 4425, The pitch
of theBelgian Army bands is now nominally A 451,
(the fork actually sent to Dr. W. H. Stone by M.
Victor Mahillon was A 451°7 practically identical
with Dr. Stone’s British Army Regulations A
451'9%.‘0 (See Appendix, No. 10.)

In London, the progress has not been so rapid,

and it has been once or twice checked. In 1813,
the Philharmonic Concert, opened with A423+7—that
i3, in mean pitch—and retained it till 1828. It is
supposed to have been fixed by the conductor, Sir
George Bmart, after a consultation with singers.
But, about the year 1828, he altered his fork to
A 4332, which, as he used meantone temperament,
gave MC518°2, or almost exactly the modern
French EC 517-8. This became the pitch commonly
known as ¢ Philharmonic,” and was generally re-
presented by forks sold in music-shops from 1840
to 1846. It was one of these forks (C Philharmonic
518), that Mr. Hopkins used when he examined
the pitch of the Liibeck, Hamburg, and Strasburg
organs, as I have ascertained by measuring the
fork itself (see ‘ The Organ,” edition 1870, p. 189,
in the chapter on ‘‘ Pitch;” for the two first, see
A 484'1 and A 489°2; I have vainly endeavoured to
discover the third, bnt see under A 376:6.) But,
from 1846 to 1854, Sir Michael Costa was con-
ductor at the Philharmonic, and the average pitch
then used, as determined from observations by
Mr. Hipkins, was A 452'5. In 1874, it reached
its highest point, A 4534'7, since used as Broad-
wood’s highest piano pitch. But the highest
English concert pitch which I have recorded is that
at the Wagmer festival in the Albert-hall, measured
by Mr. Hipkinsas A 455°1. Pianofortes have even
gone higher; thus, the Erard’s fork that I measured
is A 455°3; one used by Chappell’s tuners, A 455°9;
and, though Steinway in England uses Broad-
wood’s and Erard’s pitch, in New York he has run
up to A457°2,

The London opera fared differently. In 1857,
Bettini’s fork, sent to the French Society of Piano-
forte-makers, issaid by de la Fageto have been mea-
sured by Lissajous as A 4561, which is higher than
any modern English pitch now known; so that I
think there must be some mistake. Two forks,
copied fromn others used by Sir M. Costa when
conducting at Covent-garden Opera, show A 4534
and A 454'7. A little before 1878, the pitch had
been reduced to French at both Italian operas, on
the urgent solicitations (and rather more) of Mes-
dames Nilson and A. Patti. But, in 1878, the fork
for tuning the organ at Covent-garden gave A441°2,
and Mr. Hipkins found the harmonium of the
opera in that year at A 4475, and, during actual
performance of the band, he measured A 449°9.
In 1879, the organ was sharpened to A 4456, I
inquired of Mr. Pitman, the organist, why the
pitch had been sharpened; he said that it had been
settled at the end of the season of 1878, because
the oboe, bassoon, and flute could not be got to
play properly to a lower pitch. Moreover, ho
declared that the singers themselves objected to a
low pitch, averring that they could not sing in
tune to it. That singers accustomed to high pitch
should prefer singing in that pitch is probable,
provided that the notes they have to produce do
not come too near the extremities of their compass.
But, if they were obliged to sing music written for
the mean pitch in this high pitch, they would
soon cry for transposition in the other direction.
The fact remains, that here again orchestral pitch
has been raised solely by the obstinacy of players
of wind instruments, and without the least regard
to the powers of the singers, whom they dragged
after them. During actual performance at Covent-
garden, in 1879, the organist held A on the organ
for half an hour for the instruments to tunc to.
But, though the organ was tuned to A 445°6, the
heat of the house raised it, according to Mr.
Hipkins's measurement (made by beats), to
A 4497, which was, therefore, the real pitch of
the Covent-garden Opera last scason. But, accord-
ing to the Athenwum for 8th November, 1879,
the pitch is to be again reduced to the French
pitch, A 4354, on the instance of Madame Patti—
““whose voice has deepened considerably of recent
years at the expense of her upper register’—
a reduction comparable to that of the French
opera under Madame Branchu’s influence. ‘M.
Lassalle, the eminent baritone,” continues the
Athencum, *“is also said to find the difference of
pitch between the Paris Grand Opera and Covent-
garden very embarrassing.” The management
has certainly procured a fork from Paris, which I
have measured and found to be in correct French
pitch. So the singers have again reduced the

itch !

P Of her Majesty’s Theatre I cannot speak with
the same detail. In 1878, the fork for tuning
the organ was A 436'1; but it was, probably, at
least A 440 during performance. In the winter
season of October, 1879, Mr. Hipkins measured
the pitch at A 445'5 during performance, and, in
January, 1880, e measured the theatre fork itsclf
at A 4449,

Modern organs, since mean pitch was thrown
overboard, have been nowhere. Most organ-
builders, during the transition, put the old flat

organs into Sir George Smart’s pitch, A 433:2; sa
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thyy organs which have not had their pitch ad-
JUsted for thirty to fifty years seem to have French
gtch, as 8t. Mary’s, Shrewsbury, A 4336, Fulham

arish Church, A 430'4, and, perhaps, Green's
Testored organ at Trinity College, Dublin, A 436°8.
Most modern organ-builders will build to any pitch.
The favourite is about B. Schmidt’s low pitch
A 441'7, but many build to French pitch for
churches, and ‘‘band pitch,” or about A 450, for
public halls and performances, and sometimes even
for churches. as Bryceson’s organ at St. Michael’s,
Cornhill. Of courte, when the church gets warmed
up, the pitch rises still more, and the singvrs are
distressed, as the organist of the last-named church
complains. In fact, when we put organs into this
pitch, we have, unconsciously, reverted to one of
the high church pitches, as A 457'6, the great
Franciscan organ at Vicnna, and A 454'2, the old
Brixton fork. But the music which we wish to
perform is not adapted for that high pitch. Except
in the last few years, it was written for the mean
pitch ; so that, properly, all music composed before
1820should, onsuch organs, be transposed a semitone
down, which would be unnecessarily inconvenient
to the organist.

It is, therefore, impossible to say that there is
any organ pitch or any orchestral pitch in England
at the present moment, Many old organs are at
mean pitch ; several of them were raised about 30
to 40 years ago to French pirch, as it has been
subsequently termed. Some recent organs have
been originally so tuned. A few of Bernhardt
Schmidt’s B flut foot organs remain, and many new
organs are tuned to this favourite pitch of
modern organ builders, but not a few organs,
especially those used for concert purposes—as atthe
Crystal Palace, St. James’s and Albert-halls,
Alexandra Palace and Royal Academy of Music—
are at the highest pitch. A450°6 to A 455°1. Exeter-
hall is a little flatter, A 447:3. The Philharmonic
concerts remain at the extremely high pitch. In
smaller concerts, much depends on the piano used.
Broadwood. Erard, Steinway. all use the sharp
pitch for concerts, but Broadwood has a recond
medium A 446-2, for private instrumental perform-
ance, and keeps French pitch for pinnos to accom-
pany private singers. Brinsmead uses the same
three pitches. Other piano makers and tuners also
use French pitch, as well as the high pitch, and
others a so-called Society of Arts Pitch, which
should have heen A 444, but rises to A 4457,
448-4, 4494, 450°3 ; that is, gradually becomes the
High Pitch. The military hbands have quite gone
over to high pitch, A 4519, 452°9. The ony
standard that I know of which preserves menn
pitch is that of the Tonic Sol-fa Coll: ge, formerly
A 4275, but since reduced to A 422°5 or there-
ahouts, which is the true mean. All the Tonic
Bol-fa teachirs, however, do not employ this
stundard, and some use a much rharper pitch.

Such is the very undignified and unscientific
position occupied by our own country with re-
gard to musicsl ptch—a position into which we
have drifted without duw consideration. and which is
the occasion of much practical inconvenience. It
is entirely an orchestral or instrumental pitch, due
to the makers, especially, of wind instruments, and
maintains its ground on account of the expense of
changing the instruments—£1000 is mentioned
in the probable cost of the contemplated reduc-

tion of pitch at Covent-garden—as if the price of
whole orchestras of instruments bore an appreci-
able ratio to the loss caused by the premature ruin
of one great singer’s voice !

Art. 28. The Compromise Pitch.—The gradual
increase of pitch in France—though its highest,
A 452 at Lille, was less than our hizhest, A 455°1
to A4559, or Steinway’s Awmerican A457°2—
alarmed French musicians, and on 17th July,
1858, a Commirsion was appointed by the then
Government, ¢ to investigate the means of estab-
lishing. in France, a uniform musical p'tch,”
all-ging the increase of pitch to be a great draw-
back to musical art, from which composers, per-
formers, and instrument-makers alike suffer-d, and
the difference of pitch to be a constunt source of
embarrassment to concerted music and commercial
trunsactions. The Commission consisted of four
officials, two physicists, one orchestral composer,
and five operatic composers (one of whom, M.
Halévy, drew up the report), but no singer, or
musical performer or musical inetrument-maker of
any kind. A translation of the Report, dated 1st
Februnry, 1839 (to which I am much indebted, as
the original cannot be purchased), i8 given in the
Jowrnal of the Society of Arts for 3rd June, 1859.
The Commission did not seem to be aware of the
former general acceptance of mean pitch. They
all agreed that the pitch must be lowered ; one
wanted to reduce by one-eighth of a Tone, several
inclined to a semitone, which would have brought
about mean pitch, but the majority were in favour
of a compromise, and advocated the reduction of
a quarter of a8 Tone. The actual pitch desired
was A 435, and Messrs. Despretz and Lissajous,
the physicist members of the Commission, were
entrusted with making it. It seems that they
really produced A 435'4, which must be considered
a very great success. Then, on 16th February,
1859, a decree was issued for its use after 1st July,
1859, in Paris, snd after 1st December, 1859, in the
depurtments, for all places receiving Government
wid, and the same dvcree provided for preserving
the original fork and issuing stamped copi- 8. This
last arrangement has been dropped. How in-
efficient it was to secure perfectly accurate copirs
will be seen in Tatle 1., under A 435°4. Whether
the use of this pitch is still imperative I do not
know, but there i, at least, one standard of music
pitch, preserved in the original fork at the Con-
gervatoire, in a form which bids fair to endure. This
is one excellent result. Of course, there was a
revolution in the construction of French musical
instruments, and, at precent, French pitch ix the
ea-imt one to find instruments for, except in
London.

In Germany this compromise pitch met with
great favour, and it was adopted at court theatres
avd some others, but by no means univerrally.
The ouly place in Europe which had two distinct
sets of instruments—independently of the new
French— was. p rhaps, Dresden. The lower was in
mean pitch A 4181 to A 424, and the higher, in-
tentionally in Stutteart pitch A 440, but rexlly
rather lower, A 4389, and this the direction of the
theatre thought too near to the French to
warrant the expense (about £900) of a new
set of orchestral instruments. In 1861 and 1862,
the direction had three operas—Mozart’s *‘ Magic
Flute” and ‘‘Idomeneus,” and Marschner's
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*‘ Templar and Jewess "—performed in mean pitch.
In consiquence of the success of these perform-
ances, and partly owing to the exertions of Herr
Nike (who, as a teacher of singing, was very
anxious to restore mean pitch, the full historical
value of which he duly appreciated), a confereuce
wasg appointed, and invitations were sent out on
3th August, 1862, to the principal German aud
other theatres, to witness performances in both
pitches, and discuss the result. This conference
met in September, 1862, and witnessed the per-
formance of Gluck's ¢ Iphigenia in Aulis” a.d
Mozart's *‘Idomeneus,” both in mean pitch,
and of Rossini’s * William Tell” and Weber’s
‘‘ Euryanthe ” in the usual pitch of the Dresden
Theatre, and a series of private morning per-
formances in the rehearsal-room of the theatre,
cousisting of Weber's overture to ‘ Oberon,”
Mozart’s “ O cara imagine,” from the ¢ Mngic
Flate ; ” the Scena of Bos Guilbert, in Marschner’s
*“lemplar and Jewess;” the trio of the three
ladies, “ Oh, stelle! soccorso:” and  Vinto & gia
il mostro,” from Mozart’s *‘ Magic Flute;” and
“Durch die Wailder,” from Weber's ¢ Der
FPreischiitz ;” all in both pitches, in immediate
succession ; and ‘‘ Che pur aspero,” from Mozart’s
‘“Beraglio,” and the Polacca *‘Son Vergin
Vezzosa,” from Bellini’s * Puritani,” both in the
Dresden Theatre pitch only. On 1st October, 1862,
several of the gentleman invited mnet in the theutre,
and, after a conference, the following resolution
was adopted, with only one dissentient (Herr
Nike).

¢That a lowering of pitch to the new Paris standard
appears equally desirable and satisfactory for singers
and for orchestra. That quality of tone would gain,
the brilliancy of the band would not be lost, and the
power of the singers would not be so severely taxed or
strained. That,on the other hand, it was probable that,
especially in recent operas and in instrumental music,
a further reduction down to Mozart’s pitch, as it was
called [A 421-6 that is, mean pitch], would injure the
brilliancy and effect of the music “under the present
entirely altered conditions, and, consequently, such a
reduction must be rejected as unpractical. That nni-
Jormity, especially in the orchestral pitch which is to
govern the future, must be looked upon as the principal
object and chief gain, and consequently, under present
circumstances, it was desirable that the Paris orchestral
pitch [the compromise pitch, or diapason normal,
A 435°4] should be generally adopted in Germany; a
oourse which would be certainly welcome to singers,
and be gratefully accepted.”

Herr Niike contended that uniformity was not
the principal point, but suitability and besuty.
The principal object to be considered was the
singer, and the preservation of his voice. That is,
his standard was vocal, not orchestral; which is
the reverse of that propounded in the resolution.

The report of this meeting was drawn up by Dr.
Julius Pabst, and was signed by Von Koenneritz,
general director of the Dresden Theatre; Franz
Abt, composer, and Kapellmeister of Hanover;
Bernhardt  Schelz, Kapellmeister of Hanover;
Gerold, director of mili music, Hanover ; Carl
Reiss, Kapellmeister of Cassel; Edward Thiele,

pellmeister of Des<au; Professor Loewe ; Knurl
Nacke, singing master, of Dresden; Friedrich
Kaufmann, acoustician, of Dresden; Lendel, in-
stn;ment-maker, of Dresden; C. Krebs, Kapell-
meister of Dresden (Rietz being too ill to attend);

und Franz Schubert and J. Lauterbach, concert
masters, of Dresden. Kapellweister Taubert, of
Berlin, was not present at the conference, but ex-
pres ed his adh-sxion to the resolution, as did
Kapellmeister Ernst Lampert,-of Gotha.

The above account is taken from the official
lithographed report furnished to musicians present,
u copy of which I obtained frowm tbe direction of
the Dresden Theatre, through the kindness of the
librarian, Herr Moritz Furstenau, and I wish to
draw attenticn to the grest importance of the
opinion of practical mus~icians who had bad such a
remnrkable opportunity of forming a judgment.
To this list I should like to add the name of Mr.
Turle, the venerable organist of Westminster
Abbey, whose organ, built by Schreider and
Jordans, originally, perhaps, an A foot organ
(see A 474'1), bad been reduced to mean pitch
long before Mr. Turle’s time, but, at the
corousation of George IV., 19th July, 1821, was
“glightly raired by Greatorex,” Mr. Turle’s pre-
decessor ; that i3, was put into Sir George Smart’s
pitch, which was, as we have seen, identical with
the French pitch of to-day. At this pitch the
organ remained till 1848, when it was renovated
and retuned to his own pitch, A441-7, by Hill.
After this long experience of French pitch, and
high (not highest) pitch, Mr. Turle adds, ‘‘ The
French pitch is, in my humble opinion, a most
sensible one.”

1t is quite hopeless to suppose that the mean
pitch will be agnin adopted, as, although suitable
to classical music, it is not suitable to modern
music. It is impossible to transpose a semitone
lower in an orch:stra, for the violins and wind
instruments would be quickly out of their depth,
and our stringed instrument players are not likely
to slacken their strings a semitoune, as the organist
of Seville Cathedral assures me that they do there,
when playing with the organ. Hence it seems
necessary to choose a pitch which, Jike the French,
stands exactly halfway between the two; so that
while it exactly suits neither, it will do the least
violence to either. It isa compromise, and, on the
whole, it is always unfortunate to have to resort to
compromises. But a compromise is often all that is
possible. In the present case, musical compositions
written for mean pitch and high pitch mu-t both
rewain to be used. Instruments for playing in the
comprotwise pitch exist. It was, also, a pitch which
was for many years prevalent in England, and
there must be plenty of instruments, of 30 or 40
years old nuitab?e to it. It was a pitch used by
one of our favourite conductors. Sir George Smart,
and hus many opinions in its favour. Not that it
has remained in Germany, where 1t seemed to mert
with so favourable a reception. Noune of the
Governments of that country really enforced it.
When the Society of Arts endeavoured to collect
information through the Foreign-oftice, in 1869,
they found it in Munich officinlly, in Stuttgart
unofficislly, and (although the older bigh pitch wns
much used) in the Court Theatres and lmperial
Band, but not in other places, in Vienna (and, in
1878, I found A 4468 even at Vienna, not far from
the old sharp pitch A 456'1); in the Duchy of
Baden (where even the regimentsl bands used it);
in a few theatres at Berlin (where most bands used
a higher pitch), and in the Concert Society of
Cologne. In other places, and even in the towns
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and countries above mentioned, except in the
places specified, the French A 435'4 was not in
general use. Beyond France and Germany it seems
to have found no favour till it was the other day
(18th March, 1879) adopted officially in Madrid,
and has been chosen for the coming opera season
in Covent-garden.

Immediately after the French Commission had
reported, the Society of Arts appointed an influen-
tial commitee of 50 members, on 3rd June, 1859,
which published a report drawn up by Mr. Hullah.
The committee do not seem to have closely in-
vestigated the History of Musical Pitch, and its
leanings toward C 512 and C 528—which it finally
recommended—seem to have arisen rather from
arithmetical than from musical feeling. Indeed,
in the subsequent debate, Sir John Herschel
especially took the arithmetical view of C512. Tt
is enough to say that there were then no mcans of
tuning C512 and C 328 exactly, and that even
now it is difficult, if not impossible, to meet with
forks giving these precise pitches. But, if perfect
exactness be not attained, the whole arithmetical
charm is broken. Curiously enough, C512 was
approximately attained by Renatus Harris by

utting the one-foot pipe with a narrow scale
{)one-t\velfth) on Bnatural, and using meantone
temperament; and C 528 was very closely reached
by Bernhardt Schmidt by placing the same one-
foot pipe with a wide scale (one-tenth) on B jlat,
and also employing the meantone temperament.
Harris and Schmidt, and, quite recently, Willis,
reached these results much more closely than Mr.
Hullah (whose C512 fork turned out to be C
524'8), or than Mr. Griesbach for the Society of
Arts (whose C 528 fork is C 534'46). Such forks
can be produced now with much greater exactness,
but absolate exactness is Utopian. Every alteration
of temperature by 10% F. would destroy it sensibly,
even if attained at one mean temperature. Then,
again, the arithmetical value of C 328, owing to its
representation of the natural intervals of the scale
by whole numbers, depends solely upon using
Ptolemaic, or Just Intonation, for the major scale
of C and no other. Mr. Hullah, who advances
this argument in his Report of the Committee to
the Society of Arts, is one of the stoutest defenders
of equal temperament, to which it has no sort of
application. Indeed, by neglecting temperament
in the whole of this report, some curious errors
have been unintentionally committed. Thus, the
Committee, intending to adopt the German A 440,
made it identical with C 528; whereas, on equal
temperament, A 440 requires EC 623:25; so that, if
their A was right, their C was much too sharp;
whereas C 528 required EA 4-14. This involuntary
sharpening was enhanced by Mr. Griesbach’s errors
of A445°7 and C534-46; so that the Society of
Arts pitch, which was supposed to be but little
sharper than the French, actually became one of
our very sharp pitches. There is, however, no room
for two compromises. The Dresden Theatre, having
about A 440, did not require A 435. It would have
been impossible to keep a set of instruments in the
intended Society of Arts pitch distinet from
French instruments. Perhaps, for this reason, the
attempt has never been made. The Society of
Arts pitch has been absorbed into our high pitch,
and the only recognised compromise is the
French Diapason Normal.

Art. 29. Conclusion.—I have thus endeavoured
to sketch the History of Musical Pitch from 1361
to 1880. I distinguish, first, the Early Church
Pitch, which was, at the same time, excessively low
and excessively high, for the same reason, the
exigences of ccclesiastical music, as interpreted by
the human voice and the foot-rule of the country.
Secondly, the Early Chamber Pitch, where the
exigences of secular music made themselves felt,
and the pitch was taken at intervals of the scale
above and below church pitch, to allow of the in-
struments and organ playing together. Thirdly,
the Influence of Chamber upon Church Pitch
made itsclf felt by the construction of organs in
chamber pitch. Fourthly, the construction of
organs in chamber pitch led to the proposal and
very gencral adoption of Mean Pitch for both
church and chamber., To Herr Nike is due the
merit of pointing out the great importance of this
pitch, as having been used by the classical writers
of music; and to his labours and collections
(through the kindness of his widow) I am undar
great obligations. But he had not gone back to
a period carlier than 1714, and hence had been
unable to see how Mean Pitch arose; so that I
consider the establishment of this pitch, and its
relation to eurlier usage, one of the chief results
of my own investigations. Fifthly, the pre-
dominance of instruments over voices, brought
about the gradual abandonment of mean pitch,
and the introduction of Orchestral Pitch, which,
since 1816, has led to all the modern con-
fusion of pitch: due, not to any preconcerted
arrangement, but often to accidental circum-
stances, such as the presentation of new in-
struments to a regiment, the acquisition of a new
flute, the cutting down of a horn, the persistence
of oboes and bassoons in playing sharp, and the
expense of acquiring flatter instruments, but in
all cases to the elevation of instruments above
voices, that is, to orchestral motives. These altera-
tions I trace in England to the present day, and
abroad till 1859, when we arrived, sixthly, at
the Comprowmise Pitch of the French Commission,
which proposed,and in France actually carried out,
a pitch which lay halfway between the Classical
Mean Pitch and ths modern high pitch; and I
trace, in some degree, the consequences of this in-
troduction, and endeavour to show, by the results
of the Dresden Conference, that it i1s the omly
availablepitch in which both modern and classical
music can be executed.

But this history consists merely of my own
inferences on the large series of facts which IThave
partly collected from others, and partly for the
first time myself discovered and published.
Having shown the bases on which all these
pitches have been calculated, I do mnot think
that subsequent investigation will discover any
practical error—say, any error amounting to
one vibration in two seconds—in the measure-
ments themselves. The only doubt attaches to the
scale, force of wind, voicing, temperature, and
crowding of certain organ-pipes, as already pointed
out. These facts, then, must, I believe, form
the basis of all subsequent examinations on the
subject. I wish they were more complete, but the
difficulty of getting information is, sometimes,
exceedingly great, and the time spent over obtain-
ing a single pitch has often been so long that I
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should despair of living for years enough to render
my investigations really complete. A personal
examination of all existing old organs throughout
Europe, with visits to all great organ-builders for
isolated pipes, to makers of musical instruments,
to physical cabinets, and amateurs who have
inherited forks, would be necessary to complete
the history. I could only accomplish a small
portion of this work, but the collections I have
made, and present in the following tables, will
enable any successors to insert their own observa-
tions by the aid of the forks which I have made
purchasable, and, after my death, of my own forks,
which I shall take care to make available for their
use at some public institution, warned by the great
loss the world has sustained by the disappearance
of Scheibler’s own fifty-two fork tonometer.

The two following Tables, containing the record of
these facts and their authentication, really consti-
tute my paper, and I hope they will be accepted asa
sufficient reply to the objection which was very
reasonably urged against the extremely insufficient
account of early musical pitch in my former essay.

It is rather important that a modern should be
able to realise some of the principal effects of these
great changes of pitch. As regards the very
gradual transition from the lowest mcan to the
highest orchestral pitch, which is nearly a Tone,
working by very small degrees, the only feasible
plan seems to be to use the human voice, pitched
to different standards by properly prepared tuning-
forks, as those which I used for determining the
compass of the voice. But the general effect of
the main difference between old and new pitch may
be well illustrated by a piano tuned to Broadwood’s
medium pitch and in equal temperament, which
is indispensable for accurate transposition, such as
I have here. This is almost precisely an equal
semitone sharper than Handel’s pitch. Mr. Hip-
king will now kindly play a very well-known air
by Handel, *‘See the Conquering Hero comes,”
originally writtenin G, in the pitch at which Handel
heard it ; that is, by transposing it to G jlaf on this
instrument. This is, therefore, the classical pitch.
Now, descending a tone—that is, transposing to E
natural—we have the same air in Schlick’s low
})itch, which was also the old French; that is, the

owest church pitch. Ascending by a fourth—~that
is, by five equal semitones, and hence playing in A
natural—we have the same air in Schlick’s high
pitch, and as it would have sounded on the Halber-
stadt organ, or in Mersenne’s fon de chapelle;
while, by going another Tone higher, or playing
in B, wereach Mersenne’s fon de chambre and
Prevtorius’s high pitch, which may, possibly, have
been the pitch for which Orlando Gibbons wrote
(see A 567:3). Reverting, for afew bars, to Handel's
own pitch, or G flat, on the instrument, just to
refresh our ears, we sink a semitone, to play in F at
the pitch of the organ at Trinity College,
Cambridge, when Dr. Robert Smith was master.
Then, ascending a Tone, or playing in G, we have
very nearly the effect of the same organ as
Bernhard Schmidt built it, in his low pitch, before
the pipes were shifted ; and this is the natural pitch
of the present piano. One semitone higher, or
ginymg in A flat, gives us Tomkins’s and Bernhardt
bmidt’s high church pitch, as in the oldest
form of the Durham organ. Now, you have
listened to these seven varieties, feeling them to be,

as they were played, mere transpositions. But
you must recollect that they would have been all
written by the same notes, and played with the
same finger-keys on the organs of these different
times. They are not an air transposed. They are
the different sounds attributed at different times to
the same symbols, just as the different nations of
Europe now utter different sounds to represent the
same Arabic numerals.

In the two following Tables, you will find many
pitches which differ by only one or two tenths of a
vibration, and others by only one or two vibrations
in asecond. Such pitches are practically identical.
It is scarcely possible to keep apart pitches which
differ even by a comma, or V1 in V 80. But twice
that amount is very peroeptible indeed. And, when
examining a long series, if two pitches which
differed so slightly were confounded, considerable
mistakes of grouping might have been committed.
I have, therefore, given every pitch as accurately
as I found it described, or could determine it
myself, up to V01 and S 001, both of which
limits are beyond the power of the human ear to
appreciate when two notes are struck in melodic
succession, although they can be readily rendered
perceptible mechanically. And I have throughout
purposcly relied only on mechanical evaluation, to
the exclusion of mere estimation of ear, which I
could not have trusted at all in my own case, and
which I have not unfrequently, but quite un-
expectedly, found decidedly defective, even in
persons of undeniable fineness of perception ; more
especially in the estimation of the extent of musical
intervals and the recollection of musical pitch.
And I trust that the great length of my Tables will
be excused on the ground of the musical import-
ance of the facts which I have been enabled for the
first time to bring together and appreciate.

TABLE 1.

HistoricaL MusicArL PrrcHes 1¥ NUMERICAL ORDER, 'RO-
CEEDING ¥ROM LOWEST 10 HI1GHEST.
ARRANGEMENT,

Tuning A.—The pitches are arranged arcording to the value of
2 A ; where possible, this 2 A has been measured direct ; where rome
other note only could be measured, the 2 A has been caleulated ac~
cording to the (M) meantone, (E) cqual, or (J) just intonations. All
three are always caleulated, but that one is placed first which is
considered to have been most probably in use ut the timne, and the
rest are added in square bruckets.  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, &ec., without any qualifieation but the mark
of its Octave. MA, MC; EA, EC; JA, JC; therefore, without the
mark of the Octave, arc alwuys caleulated tones.

Pitch.—After the letters giving the names of the notes follow
the numbers of double vibrations in a second, to the nearest tenth,
or one place of decimals (the number of tenths, therefore, follows
the inverted period, and the number of double vibrations precedes
it). For continental measures, all these nwnbers must be doubled
to give single vibrations; thus, A 435 is ealled [ 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, hayve 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
orguns are generally supposed to be tuken at spring and autumn
mean temperatures.

Intervals between Pitches.—After the pitches follow S (meaning
equal semitones) and a number, showing by how many cqual
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 870. Thus, A 444'7,
8318, 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-hundredths of an equal semitone shurper
than the zero pitch A 870. By subtracting the 8 of one pitch from
that of another, we tind how much sharper one pitch 1s than the
other. Thus, A 435'4, §2'52, is (83°18 less 82:82, or B0°36, thut
is), 36-hundredths of an equal semitone, flatter than A 444°'7,8 3°18,
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The rule for inding 8 from the number of vibrations is given in
footnote 4 to Art. 5, p. 295. As the tenth of a vibration is
often less than the hundredth of a semitone, several pitches will
often have the same 8.

OBSERVELS.

The name in a parenthesis immediately following 8 is that of
the observer who measured the pitch of the note in question.
When only one pitch is due to a given observer, he is sufficiently
described in the note on that pitch.

Cagnard de la Tour (Charles), baron, French Physicist, b. 31st
March, 1777, d. 5th July, 1859, inventor of the Siren, employed his
instrument to measure several pitches, here given on the authority
of others, who are always named. The siren was first described
by him in the * Annales de Clumie,” vol. xii., 1819, pp 167-171,
and was much improved by M. Aristide Cavaillé-Coll.

Cavaillé-Coll g:h'iatidc). born at Montpelier, Department of
Hérault, 4th Feb., 1811, established at Paris 1533, where he still
resides, and has been long celebrated for the extreme perfection
of his organ work., He determines pitch by means of copies of
Rcheibler’s forks. I have been greatly indebted to him for assist-
ance in every way. His little work, ** De la Détermination du Ton
Normal,” 1859, and his * Etudes Exp rimentales sur les Tuyaux
g;Orgues," Comptes Rendus, 1860, p 176, have been very useful

me.

de la Fage (Adrien), a musical writer and critic, author of *¢De
1 Unité Tonique,” 1859, intended to influence the decision of the

h Commission but published too late, with additional notes,
zz):d an excellent table of pitches, which has been of great service
me.

Delezenne, died at Lille, August 20th, 1866, metcorologist and
acoustician, author of numerous papers on the acoustics of music
in the ** Mémoires de la Société des Sciences i Lille,” 1526 to 1857.
of which the most important in relution to pitch is his memoir
“Sur le Ton des Orchestres et des Orgues,” sccond s ‘ries, 1834,
p. 1, to which T have been greatly indebted. M. Delezenne worked
with a uliar bowed monochord tuned to Marloye's V 128, and
obtained pitches of organs by tuning forks with sliders, measuring
the forks afterwards by this monochord (sec Art. 13, p. 298). I
have great confidence in his results.

De Prony (G. C. F. M. Riche), baron, French engineer and
mathematiciun, b. 1755, d. 1839, proposer of the eystem of
reckoning intervals by e?ual semitones and fractions (which is
identical with my 8, but I have not been able to see hix work on
acoustic logarithms). He gives two pitches in hig * Mécanique
Analytique,’’ Part 1L., 1815, p. 495, obtained by wmeans of Euler's
formula.

Drouet, —, Ka

llmeister to the Grand Duke of S8axe Coburg-
Gotha, cited by

e French Commission, is stated to have sent
them three tuning-forks, but the measurements were probably
taken in Paris. have not seen any wmemoirs by him. i
pitches are cited from the French Commission.

Ellis, the author of thi« paper. Where my name is affixed, it
means that I am r ible for the t, unless other-
wise stated.

Euler Leonhardt), the celebrated Swiss mathematician and

ysicist. b. 1707, d. 1783, ‘gves two pitches, incidentally discussed

low, A 418 and A 392'2; but I attach no great value to them.

Fischer (Ernst Gottfried), physicist, measured four pitches with
great cure by a weighted monochord. Berlin; Abbandl. 1822-23,
pp. 187-216.

French Commission.—This is the Commission of 1838-9, which
settled the Diapason Normal. The anonymous measurements
given at the end of their report are prohubli; due to MM. Despretz
and Lissajous, and were possibly made with the siren, assisted by
M. Cavaillé-Coll’s bellows of precision I was unable to*find any
of these forks in Paris (except thusc sent 13 Messrs. Broadwood),
80 that th:g had been, probably, all returned, and it was impossible
to verify the pitch. But, in the case of the three forks of Broud-
wood, some mistakes were certainly committed.

it (Thomas), of the firm of Mesas. Hill and Sons, the
eminent London organ-builders. Mr. T. Hill has been of great
assisiance to me in many ways, by allowing me to measurce on his
hellows old organ-pipes which he had preserved from organs he
had altered, by informing me of thc shurpness or flatness of
several organs he has restored of which no pipes existed, and by
kindly making and presenting to me ten pipes of which the
measurements had been furnished by old writers. Great part of
my success has been due to his valuable assistance.

Hipking (A. J.+, of Messre. J. Broadwood and Song, a musician,
and a writer on musical instruments, who introduced equal tem-
E:u.ment into Broadwood’s in 1844-6, and who has constantly

n engaged in notmi. and recording on forks, important
varieties of Engiieh pitch. To him I owe the loan of many im-
portant forks belonging to himsclf and others, which I have
measured myself, and also several pitches which he took by beats
with other forks that I had measured. In every possible way
throughout my work, Mr. Hipkins has lent his valunble ussistance
to me with the utmost kindness and readiness.

Lissajous (Jules Antoine), born 1822, the eminent French
Pphysicist, inventor of the optical method of examining musical
intervals, a member of the French Commission, and especially
commisrioned, with M. Despretz, to superintend the construction
of the ] tinpason Normal. The pitches attributed to him are, if
pousible, cited from his original memoirs, or from the Report of

the French Commission, but many of them are given solely on the
authority of de la Fage.

MeLeod (Herbert), Professor of Physics at Cooper’s-hill College,
joint inventor (with Lieut. Clarke) of the optical process for
measuring tuning-forks, as described in_ Art. 15, p 208 I am.
greatly indebted to him for his verification of Bcheibler’s tooo-
meter by re-measuring sundry forks for me.

Marpurq (F. W.), German musician, b. 1718, d. 1795, determined
some pitches by the weighted monochord, one of which I have
found in his works, and the other I have to give on the authority
of the French Commission,

Narke (Carl), Professor of Ringzing at Dresden, author of a
pamphlet, * Ucher Orchesterstimmung,” privately printed for
the Dresden Conference in 1562, and presented to me by his widow,
who also kindly sent me severnl of the valuable forks which he
had collected ; 8o that I was able to verify his measurements,
which 1 found cxtremely uccurate. I um greatly indebted to
Herr Nake's work.

Sauveur (Joseph), b. 1653, d. 1716, an eminent French acousti-
cinn, who has left us some doubtful pitches, discussed under
A 406°6.

Scheibler (Johann Heinrich), born 11th Nov., 1777, died 2nth
Nov., 1837, to whom we owe the conception and execution of the
Tuning-fork Tonometer described in Art 18, p. 209, left a record
in his * Tonmesser,” 1834, of scveral valuable pitches measured
by himself, ull of which have been used, and are, probably, per-
fectly accurate.

Schmah! (H.), ovganist of St. Jucobi Kirche, Hamburg, who has
copies of Scheibler’s forks for tuning in equal temperament to
A 440 and A 445, together with his 420 and A 430 for deter-
mining pitch. Bythe help of these and other forks, he det_ermmed
qumerous pitches for me. To Ilerr Schmahl I am also indebtd
for many references to older German writers on_music, especially
Practorius, with which he is well acquainted. His assistance has
Deen very valuable to me.

Smith (Robert), D.D., mathematician, born 1629, elected master
of Trinity College, Cambridge, 1742, died 1768, author of a wor_k_on
* Hurmonies,”’ 1749 (sccond edition, 1759 ; and postscript, 1762)
discovered the law of beats of disturbed consonances, und used 8
weighted monochord to measure the pitch of his organ. (See
A 441'7 and A 3952.)

Wieprecht, —, cited by the French Commission, must, I suppose,
be the director of ilitary music in Prussia of that name, who. a8
the Commission states, ~ent them a masterly letter on the subject.
I have been unable to ind any memoirs by him.

Wolfel, —, mentioned by M. Cavaillé-Coll ashaving c(m.!trudﬁd
a tuning-fork tonometer on the model of Scheibler’s, without any
other assistance but Scheibler's pamphlet, and quite us accurate
as Scheibler's, It took him two yeurs to construct it.

DaTe.

This gives the date of the fork, or of the instrument measured.
as nearly as can be ascertnined, when it is probuble that the pitch
has not been changed.  Organs have been frequently altered in
pitch. _Old forks can often only be conjecturully assigned to their
dite. The date of altered orguns is either that of their lastchange
or of the time of measurement. The letters «, e, p after a dute
mean—ante, before ; eirca, about; post,after. Thus, 1800a means
before 1800, how much before unknown; 1800¢ means about 1800,
before orafter ; 1800 means after 1800, how much after unknown.
But ¢ sometimes meuans before and up to, and p sometimes means
from and uafter.

Prace. o

The town, and, if possible, the peculiar institution (opera, con=
servatoire, &c.), where the pitch was used or instrument mepsured,
are next given.

DARTICULARA. . .

Then follows as good an nccount as can be suceinctly given of the
menne of determining or inferring the pitch employed, so that the
reader may judge of its trustworthiness.

HisToricAL Prrcmes.

1. Churck Pitcky Lowest.

A 870, MC442:6 [JC 4439, EC4400), S0°00. (Ellis.) Ideal pitchs
lower thun any found in practice ; used, therefore, 48 a zero point
from which to measure the intervals of all other pltchu_f'n
hundredths of an equal semitone  Considered as equally p
it gives EC 440, which shows that it is almost precisely an eq
terupered minor third below A 440°2 in that temperament ; that s,
below Scheibler’s pitch adopted by the Stuttgart Conference.

MA 8731 [EA 3754, JA 372, C446'4, 80°15. (Delezenne.)
Mecun of 11 attempts to measure the pitch of an open wooden pl{:e
1'3 metres long; height of mouth, 16 mm.; section, 86 mm. Y
72 mm. ; constructed by Delezenne to determine the pitch q! 8
pipe of 4 picds de roi. The mean of 11 measures gave V 111 ,,94
us the pitch of the pipe, which, taken as 4 C, gives 1 C 446876
Delezenne does not say what was the temperature, or on which
side the mouth wasplaced. Compare A 8737, 374°2, 376°6. .

MA 8787 (JAS125, EAST59], CMT, 8017; pressure, 3 in.
(Ellis.) 1648, Paris. Mersenne '* Harmonicorum,” Lib. L., prop-
xxi.) gives, as the dimensions of the *lowest pipe of an orgun
which he had at hand,” 11} Fr. inches (= 818:07 mm.) in lﬂﬁd"
and 1} Fr. in. (= 4061 mn.) in diwmneter, and stopped. If 3
senne, as is probable, tovk only the vutside measures, we &
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allow 1 mm. for the thickness of the cap, and 2 mm. for the double
thickness of the tube. This would make the real dimensions
817 07 mm. in length and 33-611nm. for the diameter. I had an
open pipe constructed, 318 mm. long, and 38 mm. in diam., which
would, of course, give the octave ubove a stopped pipe of the same
dimensions, and it spoke V 446°26, 4471, 448'1 under pressures of
2{. 3{, und 4 inches respectively. Multiplying these numbers by
1144 (= 3 x 318 4 5 x 38) and dividing by 115726 (=3 x
31807 + 5 X 40'61), or 114426 (=3 x 317°07 4 b X 3861 , we
cun tind what the pipes of the other dimensions would spenk.
(See rule, Art. 8, p. 24, note 5.) We get, then, for the outside
measures, V 441°1, 442, 443 ; and, for the inside measures, V 446°2,
447, 448 at the three pressures respectively. Considering that
Mersenne, who was very inaccurate, measured outside, so that the
reduced inside measures are more correct, and that the pressure
was more probably 3} inches, I assume V 447 as most likely to be
the pitch of the pipe.  This 80 nearly agrees with Bédos’s A 376°6
giving C450'5, that Mersenne’s stopped pipe, must have been
intended to be in unison with an open organ-pipe of two French
feet. But what note did it represent ! It might be 4}, 4 G, 4B.
or 2C, as the two-foot pipe was used in all these senses in France
Here I have assumed 1 C 447, that is, the four-foot pipe, as
V11175, which ag very closely with my mcasures of Bédos
(see A 376'6) and with Delezenne’s measurcments (see MA 373°1).
In the other cases (see A 402'9,503'7, 563°1), I ussume Bedos's men-
sure as being probably more accurate. To show Mersenne's inac-
curncy, I may mention that, in the very place where he gives the
dimensions of this cg)ipc. he sayx that it is of the sume pitch asa
brass wire § French line (= ‘45 mm.) in dium., 9 Fr. inches
(— 24362 mm.) in length, weighing very nearly (prorimeé) 8
French grains, and stretched by a weight of 62 Fr. pounds, each con-
taining 9,216 Fr gruins. Then, by the rule Art. 13, p. 298, we find
V 2772 in place of V223'5. Aguin, from thix string, Mersenne's
own culeulations should give V 200; but he immediately writes
150 in place of it, and continues to use the latter number.  Again,
in his * Harmonie Universelle” (livre iii., * Des Mouvements et
du 8Son des Chordes,” p. 169, he gives V 84 to the 4 Fr. feet pipe;
but, in another Elnm (ibid., livre iii.,, *“Des Instruments a
Chordes,” p. 143), he gives ¥V 98, which he employs in his general
table, p. 142 (where there are many misprints), and then, in a
corollury to the first proposition, he notices the discrepancy (which
amounts to more than a Tone), and says it i3 of no consequence,
for people should repeat his experiment, and tuke what number
suits them. The numbers in his table (ibid.) should be increased
by at lcast 17 per cent.

A 874'3 [EA376'3, JAS73'0] C447'5, measured 4 C112'7,
$0°19. (Delezenne.) 1700a, Lille. Dilapidated small organ of
1.’Hospice Comterse, the torn bellows modern, the date a conjec-
ture by M. Mazinzue (sce A384'3). There is no front, no date, no
signature. The Cof the principal 1s a gquare-stopped pipe, 610 mm.
long (deducting thickness of cover), section 75mm. h;; 58mm. It
i made of oak, and speaks budly. Beats slightly with the experi-
wmental pipe described in A 373°1. Temperature not stated.

MA 3752 (TA 8739, EA877'3), C448'R, S0'24 (Nike.) 1714,
Germany, Saxony. Chumber Pitch, according to Nike, reckoned as
& whole meantone flatter than the Freiberg Cathedral organ, I
think this conjecture of Nike’s to be probably erroncous (see
A 4155 und 419°5, and p. 302, col. 2, about the middle).

MA 376'6 [TA37556, EA 378'82. C 4505, pressure 3}in., §0°31.
(Ellis. 1766, Paris. Dom Bédos (** L’ Art du Facteur d’Orgues,’’ p.
77), gives a table, from which it may be calculuted that his 1C of
the prrstaat, or tuning stop, was 324'84 mm. long, and 25°0Smm. in
di ter (the ement on the plates is something less, owi

to the shrinking of the paper, which he estimates at 1 in 72).

had a pipe constructed 326 mm. long und 27 mm. wide, which spoke
V450°1, 451'3, 462'5, under pressures of 2{, 3{. und 4 inches respec-
tively. Multiplying these numbers by 1113 (= 3 x 326 45 x 27)
and dividing by 1114'92 (= 3 x 82484 + 5 x 2808 , according to
Art. 8, p. 296, we obtain for Dom Bédos's pipe V 449°2, 450°5,
4517, under these three pressures respectively, and these taken as
C give MA 3756, 376'6, 377°6 respectively, of which I select the
second as most probable, and have calculated the above numbers
from it. Bédos particularly rejected equal temperament as ¢ dure
¢t moins har i que{’ i " (ibid., p. 429). This would
give for the 4-foot pipe V 112'6. Compare ezenne’s V 111°6,
under A 373'1. It does not follow that this was really Bédos’s
pitch, for he directs it to be brought to the church pitch, which he
rays was constant in France, but it couldnot wellhave differed more
than a comma _at this pitch V14 for the 4 C), compare A 373°1,
373'7, 374'2. This is 8 2'51, or only a quarter of tone less than a
minor Third, below the present French normal pitch.  The Rev. Sir
F. A. Gore Ouseley tells me (letter, 16 May, 1878) that “in France,
when Dom Bédos wrote, the *Ton de Chapelle’”’ was about a
minor Third brlow the present French normal pitch,” and that
s most of the old unfonched organs in the French Cathedrals are of
this low pitch.”” Mr. Hopkins (*Organ,” ed. 1870, p. 191) saysthat
s of the three fine orguns built by { A.] Silbermann [at Strusburg),
those in the cathedral, finished 1716, and that in the Protestant
church, proved on trial, in 1853, to be 2 whole tone below the pitch of”
that fork he had with him, and which I have measured as C 518,
that ix Kir G Smart's pitch (A 433°2), or, as we should now eay,
French pitch. This indication, taken strictly, would give A 887°5,
and, perhape, as Strusburg was in Aug. 1716 u French city, the old
French pitch was used, either the Fmt (Bédos's) A 3766, or the
higher Verilles A 895°8, either of which would sound a Tone flat,
and as M. Btockhausen, director of the Conservatoiroa Strasburg,
1880, says the orgun is { Tone below the Diapason normal, it is pro-

bably the latter. Delezenne says (‘¢ Lille Mem.,” 1834, p. 12 that
at Uondse, near Paris, the lonZest suow-pipe was 2'50 matres or
right French feet long, which would make it of tnis pitca. It will
be observed that this piceh is alinost exactly & waole toae below
dandel's A 422'5. Sir F. O, in the letter alrealy quoteld, says,
“I have secn a fork of the period (O. Gibbous‘sj. said to have
belonged to Adrian Batten [orzaaist of St. Paul’sin 1624, and &
composer], which was more than a whole tone below Haadel's
fork. It was in the possession of a music-scller of Newcastle in
1839 or 1840."” This is the only indication I have of so low a pitch
in England.

MA 377°0 [JA thesame, EA 330], MC 4510 [JC 452'5,EC 451°9],
2F 3016, 8033, pressure 3} inches. (Ellis.) 1511, Uerinany,
Heidelberg. Arnold Schlick (p. 304, n. 8) recommends that tae
lowest note of a smull organ should be 3F, and that the pipe
should be 16 times the length of a given stroke, wnich his editor
measured as 4] Rhenish 1nches. This makes the length of 8 F
pipe to be 6} Rhenish feet = 2040 mm. He says nothing about
the diameter, and I have supposed it may be one-sixteenth, one=-
thirteenth, or one-twelfth the length. Tnen a pipe of a quarter
the length and diameter would be 510 mm. long, und 32, 39°23, or
425 mm. in diameter respectively. I had a £ipe constructed,
510 mm. long and 42'2 mm. in diameter, which spoko V 2918,
292 8. and 293'8 under pressures 2§, 3§, and 4 inches respectively.
Now three times tae length, added to rive timnes the diameter of
this pipe, and of the three other conjectural pipes, are 1741, 1690,
1722, and 1742'5 respectively. Hence, by rule, p. 296, dividing
the V ut the different pressures by the three last numbers res
tively, and multiplying by the first, we obtain the following V for
the three kinds of pipe: at 2] inches, 3006, 294'3, and 2v1'6; at
3} inches, 301°6, 2953, and 292°6; and 4 inches, 3027, 296'3, and 293'6
respectively. These, taken as F, give respectively for A considered
asa justmajor Third higher, for the three kinds of pipe: at 2] inch
A Y758,367'9,and 364°5; at 3} inches, A 3770, 369°1, and 365'8; an
at 4 inches, A 378'3, 370'4, and 367°0. These numbers show about
the limits of uncertainty. But as I consider it %robable. from an
examination of Bédos's proportions, that this 8 F had a diameter
about one-sixteenth of its length, I have selected A 377 as the
most probable pitch, and calculated the above accordingly,
chooging the meantone temperament, because it cannot have
differed materially from that which Schlick himself recommends.
Schlick, however, also allowed this pipe to stand for 2C, which
will therefore be C 301°6 on the same supposition, (see MA 504°2).

2. Church Pitch, Low.

A 884'8, MC 4597 [EC 457°0, JC 461°1), 8066. (Delezennc.)
1700¢.  Old Fork found before 1854 in an old iron shop at Lille by
M. Mazingue, composer and organ-builder. It sounded so badly
that it could only be heard for a moment when placed close to the
ear. The stem is large and without a button. Delezenne srays
that, us a major SBccond above V 3843 is V 4323, *¢ of the violins
of Stradivarius, we may conjecture that it was a century and a
half old. It is also perhaps the fork used to tune St. S8auveur "
(see A381°6). He docs not give his authority for the A 4323 of
Stradivarius., It would secm as if he assumed C 256 as the pitch
of the resonance of a Stradivarius violin (on which see p. 309, end
of Art. 26), and then taking 4C128 to be in consequence the
lowest note of the viéla, reckoned 3 perfect Fifths up; givi
2 A 482, which see. It is difficult to sec how the fact of a forE
being a whole Tone flatter than the supposed pitch of Stradivarius
should lead us to assign it to his date.

A 384'6, EC457'2 [MC 4600, JC461'5], 80'69. (Delezenne.)
1851, Lille. Orgun of St. S8uuveur, rebuilt at this date, but pitch
probably nearly preserved. It belongs to the name class as
A:W;s l‘l (See A 432'2.) Equal temperament was probably adopted
in 1851,

A 3922, MC 468'14 [EC 469°1, JC470°6), 81°00. (Euler. * Ten-
tamen novee Theor. Mus.,” cap. 1, 8, 9, and 10, pp. 6 and 7,
giving the theory of determining the rate of vibrution of a string.
1739, 8t Petersburg, Clavichords (according to Marpurg.) Euley
gives as an _example, length of string 18'667 English inches,
weight of string 6'2 grains, stretching weight 46082 grains, whenoe
(by the formula on p. 298) V 196'1, and observes ** huic autem sono
congruere deprehendi clavem rignatam a.’” He does not sal
whether this 1s any particular pitch, or whether it is ol;gan pite
or concert pitch, or Russian or German pitch. Hence it is quite
indeterminate.

(1) MA 8962 [JA 3039, EA397'5), MC472'7 [JC469'8, EC470'8]
D 5285, 81-14. (Dr. R. Smith, Cambridge.) 1759. Trinity Colloge
Orgun built by Bernhardt Schmidt 1708, after it had been new voiced,
and by altering thedispositionof the keyadefmcdatonelowerund
thereby reduced to the Roman Pitch, ““as I (Dr. R. Smith) judged
bl{ its agreement with the pitch pipes made about 1720,”
(R. Smith, * Harmonics,” second edition, 1759, p. 148). For the
calculation of the D see MA 441'7. It was measured by means of
a weighted wire brought into unison with a lower Octave. Mr.C.
A. Bishop informs me that he has ‘“‘cut down a Father Smith
chamber orgun to Smart's pitch,” that is, to A 439-3. Itis possible
therefore that B, 8chmidt made chamber organs in this low pitch
himself, which would be a minor Third flatter than his sharpest
&i:ch, A 474°1. This organ to which Bishop alludes may, however,

ve been only in Handel’'s pitch, A 422'5, or may have been
lowered long after B. 8chmidt’s time.

(2) MA395'8. (Dr. R. Smith.) Rome, 1790, from pipes
compared with organ of Trinity College, Cambridge, in 1750, vee
A 403°9 and preceding entry.
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A 8958, MC 4785 [JC4750, EC470'7], 8117. (McLeod and
Ellis.) 1789, France, Versailles Organ.  Copy {(compared with the
original, which is in good condition) of a fork (No. 410 of cata-
logue) in the Musée du Conservatoire at Paris, which belonged
to the Abhé M. C. Roze (1745-1819) who wus librarian of the Cun-
servatoire during tho twelve last years of his life. It gives the A
of the chapel of the paluce of Versailles in 17%9. M. Cavaillé-Coll,
who compared the copy with the original, considers it to be per-
fectly authentic, because about ten years previously, when repair-
ing this orgun, he had noticed that its pitch was about a Tone
(nctually 1°65 eq. sem.) lower thun the ordinary French pitch.
The temperuture at which the pitch was taken is not known, pro-
bably & mean temperature would have been chosen.  The original
fork is four inches from bend to point inxide, and the prongs are
three-eighths of an inch apart at the end of the bend, and three-
gixteenths of an inch at the end of the prongs, stem flat at end ;
rusty in some places, but not very much. This organ was built by
Charles Dallery (b. 1735) and Frangois Clicquot (b. 1720, d. 1791).

MA 3964 VA 3951, EA3987), C474'1, pressure 3}inches,
81°19. (Elis.) 1615, Palatinate of the Rhein. Ralomon de Caus
£‘Iﬁs Raisons des Forces Mouvantes,” Franckfurt A.M. 1615,

iv. 3me., traitant dela fahn'r“xe des orgues) tixes the Fpipe as
3 feet und the C pipe as 2feet Rhenish. I take, then, the 1C pipe
as one Rhenish foot (= 313'85 mm.) in length, and assume tgc
diameter to be one-twelfth the length (= 26:15 mm.) asin B,
8chmidt’s B flat (see (1) A441°7.) T had a pipe constructed 315mm.
long and 25'5 mm. in diameter, which rpoke V 47285 and 47404
under pressures of 3} and 4 inches respectively. Correcting
by the rule p. 296, by multiplying by 10725 (= 8 x 315 4
65X 25'5) and dividing by 1072’3 (=3 X 31385 + 5 X 26'15) we
obtain C472'9 and 4741 respectively, whenee MA 3954 and 3964
respectively ; and selecting the last pressure as most probable,
we obtain the above numbers.

A 3987, EC 474 (MC 476'9, JC 478°4), 81'20. (Delezennc.) 1854a.
Lille, old organ of La Madeleine restored.

8. Chamber Pitch, Low.

MA402'9 [JA 4004, EA 401:3], MA 482'0 [JC 4805, EC477°3.)
Bratural 450°5. 8148. (Ellis.) " 1648, Paris, Mersennc's spinet.
In the diagram which he gives (De instrumentis, lib. i., prop. 41)
the keyboard begins with B natural, and (Harmonie Universelle,
lib. iii., des instruments & chordes, p. 143) he suys that the lowest
string is in unizon with the 4 foot pipe, for which I take Bédos’s
value (sece A 376°G, and A 373'7.) In Germany Practorius makes
almost ull the old orguns begin with B natural (Syntagma Musicum,
vol. 2, p. 112).

MA 4039 [JAthe same, EA407°1], MC483-2[JC 4847, EC484°1),
1F 6462, 81'62. (Ellis.) 1730, Padua. Copy made for me, under
the direction of Prof. Rossetti, of the old lower F fork preserved
in the bell founda; Colbacchini of Padua (see A 4252 for re-
ferences.) This is the nearest approach to Dr. R. Smith’s Roman
pitch-pipe (see (2) A3952) which I have found in Italy. Itis
nearly a semitone flatter than Colbaechini’s pitch-pipe, and hence
could not have been Zantedeschi's ¥, which he found to be a semi-
tone shurper than these pipes.

MA 4066 [JA 4052, EA 40587, MC 4864 [.TC 4564, EC 4826,
41152, 8163, (Sauveur, “ Mém. de I’ Acadénie Francaise,” 1713,

. 335.) Rauveur made many attempts to determine pitch, giving

3487 (whence MA 407°1), and A 408, as well as the present pitch.
The C4%7 is derived from V 121°75, which hc obtains from his
formula for the number of simple vibrations of a string, 40 Paris
inches (42'631 Eng. inch) long, weighing 20} gruins French, and
stretched by a weight of 92:160 gruins, the whole length of the
string between the bridges teing 67 Paris inches (which is in-
different.) By the formula p. 298, n. 6, this gives only V101'3, a
very serious difference, 80 that there must be an error somewhere.
In 1700 he considered the 5 (French) foot pipe to give 100 vib., but
he corrects this in 1713 to 102, which he identifies with the lowest
A of the clavecin, thus reaching A 408. Sauveur, in 1700 (* Hist.
Acad.,” Ep. 134-143) wished to make the five foot pipe his standard
of 100 vibrations. In his final memoir of 1713, he says that he
made several experiments on four different days, in 1699, 1700,
and 1704 at the works of the orgun-builder Deslandes, in presence
of Father Scbustien Truchet, and many others, using organ pipes
of four and two_ feet, and that he found the E below the key of
F-ut-fa mnde V152, From this he calenlated J('243'4, and I
have calculated the above. We have therefore from Sauveur,
MA 407°1, A 408, MA 406°6, which ugree fuirly well, and also agree
with Taskinw’ fork A 409, which see. It is to be observed that
Snuveur mentions no particular clavecin, or organ, or opera, so
that his results can only be looked l‘?mn in the light of experi-
ments. On Sauveur’s methods see end of Art. 17, p. 299.

34071, C487. (Bauveur.) See A 406°6.

A 4078, EC48431 (MC487'2, JC4889), 81'66. (Delezenne.)
1854, Lille. Orgun of 8t. Maurice, repuired. Apparently an old
itch preserved. It is exactly an equal semitone higher than
azingue’s old fork, A 3843,

EA 407'9, C484'8 [EC 4850, MC 4880, JC489'5], 8169.
(Schmahl and Ellis.) 1762, Germany, Hamburg. St. Michaelis
Kirche, organ built by Hildebrand, of en, under the direction
of Bnndel’p early friend, J. Mattheson, the composer (1681-1764),
who contributed 44,000 marks banco = £3,221 3s. 4d. tow:
its expense. It was in the chamber pitch of the period, and its

itch has never been ch d. Ttisa ificent o

68 speaking  and 4945 speaking pipes, and

y CON=-
y recent

improvements of the wind, under direction of Herr Schmahl, it has
becn brought into first-rate condition. It is $0-93, or almost an
equal semitone flatter than French pitch, and is exactly a just (not
an equal) minor Third flatter than the 8t. Jacobi organ, A 48072,
The pitch was measured from C and E flat_ by Herr Schmahl with
forks measured by me. The EA from the C was V 4077, but ?m
Schmahl advised me to go by E fat; the difference is only V02,
and is quite unimportant.” It"is certainly now in equal tem-
erament, and was possibly always meant to be so. As Mattheson
new Schnitger, the builder of St. Jacobi organ (See A 480-2), Herr
Schmahl thinks that the just minor Third between the organs
wasintentional, and that while 8t. Jucobi was in the true high church
piteh of the period, St. Michaelis was in the true chamber pitch.
Certainly, these are the best existing representatives of theee
pitches

A 408. (Sauveur) see MA 406°6.

A 409, MC48927 (JC4908, EC486:35°, 61'74. (Lissajous,
¢ Rull. Soe. Encour..”” liv, 1863) 1783, DParis, Court Clavecins.
Fork of Paseal Taskin, their tuner, tuned from A of oboe of
Antoine Sallentin, of the Opera and Chapelle du Roi, given by
;I‘xwkin to M. Pfeiffer, who possessed it in 1869, according to de
a Fage.

A 410, MC 19046 [JC 492, EC487:56%, B178. (Lissajous,
“Bull. Roc. Encour.,”” liv, 1865.) Eighteenth century, Puris.
Pitch-pipe found by Lissajous in the Cabinet of the Faculty of
Sciences.  Temperature under which it was measured, and force
of wind not stated.

A 411'4, EC 4592 [MC 4921, JC493°7], 81'&4. (Schmahl and
Fllis.) 1688, Germany, Haumburg. The Chamber Pitch on the
former eight-foot Gedact of the organ of St. Jacobi Kirche,
being an cqual minor Third flatter than the church pitch of the
organ ilw;}, #o that the C of this stop was in exact unison with
the A of the other stops of the organ ; sec A 489°2,

A 4133, M(2494'36 [EC491°4, JC4959), 8191, (Nike.) Ger-
many, but neither date nor place mentioned. The Fork labelled
“ 8chineider’s oboe 826°5,” formerly belonging to Herr Nilke, and
lent me by Frau Niike. My own measurement was the same as
Ierr Niike's. (See Delezenne's observations under (2) A 418.)

MA414°4 [JA the same, EA 411°1), MC495'7 [JC497°3, EC488'9]
C sharp 518, 8196, (F. W. Marpurg, Versuch iiber die musika-
lische Temperatur, Breslau) 1776, Clavichords.  This is the result
of an experiment mude by Marpurg to tunc a_stretched wire to
his C sharp, and calculate its pitch by the formula, p. 208. This is
a little flatter than Euler's MA 418. Marpurg himself deter-
mines JA, and then JD 276,%, a3 a just Fifth below it, but this
JD is in the major scale of A, and is therefore a comma lower
than D in the scale of the JC here given, which is calculated as a
just minor Third above the A. Of course we must not be too
certain of the cxactness of these numbers, on account of the
method by which they were obtained.

4. Mcan Pitch of Europe for Two Centuries.

A 415 ,MC 49656, [JC498, EC493°5) §1-90. (Ellix) 18244, Dresden.
Reman Catholic Church, built by Gottfried Silbermann, 1754 ; see
A 418°1 for present pitch. The above was taken from a fork
formerly chained to the wall, for the purpose of giving the pitch
to the orchestra thut always plays with the organ in this church ;
these chained forks seem to have been placed there by command
of King Friedrich August der Gerechte (1763-1827), who would
not allow the pitch of the orzan to be changed. The fork I
measured, whicﬂ had the perfect chain and staple still attached,
was lent me by Fruu Niike of Dresden, and sent by Herr Moritz
Fiirstenau, librarian to the Court Theatre, in 1878, Attached to
it was a label giving the pitch as 4151083, from the late Herr
Niike's measurcments by Scheibler forks, from which mine differs
only by 0'1 vib. Herr Niike gives the pitch of another of these
forks, in his book, as 415'30565, so that 415 may be regarded as the
pitch intended ; these forks disappeared from the church after
1824.  Herr Niike says that the pitch of the fork was selected by
the Kapellmeister Morlachi and Carl Maria von Weber, assisted
by the Court orgun-builder Uthe, to give the pitch of the organ in
spring and autumn.

A 4155, MC497'1 [JC 4986, EC494°1), 82:01. (Nike.) 1722,
Germany, sden,  Orgmn of 8t. Sophie, built by Gottfried
Silbermann.  Niike conjectures that this pitch was brought from
Venice by the Kapellmceister Antonio Laotti, who, in 1717, first
eonducte(i a grand Italian opera in Dresden, before Augustus the
Strong, and says it was then culled chamber pitch. This may be
the case, and I conzider these pitches, A 415, 415'5 to 419°5 to be
only flatter forms of the Mean Pitch A 422'6. In that case, how-
ever, Niilke must have been in error in supposing there was another
chamber pitch a whole tone lower, see A 375°2. That could only
have been a low church pitch.

(1) MA 418'0 [EA 4204, JA 416'7), C 500, 82°11. (Euler, “ De
motu aeris,”” Nov. Com. Ac. Bei. Petrop., vol. xvi. for 1781,

. 335.) 1780, St. Petersburgh, organs. Fuler, after remarking that
in a tube of 1000 feet, open at both ends, the number of oscillae
tions made by the air in a second would be 1000, and in one of eight
feet would be 125 (these tubes are to be carcfully distinguished
from organ pipes) incidentally observes, *cuf numero (126}
respondet sonus in instrumentis musicis litera C indicari solitus.’
(To this ber, 125, corresponds the note usually marked C in
musicel instruments,—by which perhaps organs are intended.) I
do not think that either this or the former (see A 392°2) observa-
tions are to be taken as d precise pitches. This pitoh
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18 1'11 eq. sem., about a great semitone sharper than A 3922,
which_gives B//int 4196, so that the two instruments would be
reluted in the manner explained under A 454°2 and A 457°6.

2) A 418, MC 5001 [JC501°6, EC 497°1], 8 2'12.0( Niike.) 1760-90,
Gemm:{.' A flute made by Floth gave this pitch when Niike
obrerved it, but all determinations by flutes are most uncertain.
Delezenne says (Lille Mem., 1554, p. 6): * A flute, an oboe or a
clarinet gives the pitch in the orchestra; hence orchestral pitch
is delivered over to the caprice of the manufacturer, and it also
depends on the embouchure of the artist, as 1 have ascertained by
my tonometer that the sume flute gives different sounds in
dlﬁmnt. hands. Similarly, I have established, in conjunction
with M. Hermann, Laurcite of the Conservatoire, and first flute
in the Lille theatre, that » flute muy be made to vary in pitch by
54 commas [= § 1°16], that is by more thun a semitone, according
to the closeness of the lips, und the force with which the lamina of
air is driven aguinst the edge or the middle of the hole. For thix
reason 1 have renounced my attempts to discover ancient orchestral
pitches by means of old flutes, of which T had ulready formed a
collection for that purpose.”” See (1) A 4265,

A 418°1, EC 497°2 [MC 500°2, JC! 5017, 82:12. (FEllis,) 1]78.
Germany, Dresden. Roman Catholic Church, Silbermann’s orgun,
from a fork tuned for me by the Court organ-builder, Jehmlich, at
15° R, and reduced.  For older pitch see A 415. The C was taken
at the sume time, and being similarly reduced, gave C 496°4, which
is only ‘R vib. too flnt. At what time cqual temperament wus
adopted is not known.

MA 419 [JA 4177, EA421), C501°3, 8215, (Ellis.) 1700c,
London, organ of 8t. John’s, Clerkenwell, attributed to Renatus
Huwiris. When measured (1 Oct., 1578}, the pressure of wind was
very weak, It was ill regulated by broken gruvestones s weights.
The choir organ was meusured, which is 1 vib, sharper than the
great orzan . It has the “short octave,” sce A 421°3 and pedal
keys without pipes, and had originally no couplers. The organ
has been put into equal temperament, but very slightly changed ;
the old temperament is here assumed. This organ is reported to
he ut least part of ) the one put up in the Temple in rivalry to B.
Schmidt’s, but the church books have been impounded for a law-
8uit, and are inaceessible, %o thut this statement cannot be veritied.

MA 419°5 [JA 4152, EA 4227, C 5018, 82117 (Niike.) 1714,
Baxony, Freiberg; orgun built by Gottfried Silbermann.” Nuke
says the pitch is A 422 equally tempered, It that the organ is not
tempered. I presume then that he measured C, and then deduced
EA. T have calculated backwurds, und from € have calculated
both MA and J4A, and, thinking MA more probable, huve calcu-
lated 8 from it, Nake may huve confused JA und MA, being pro-
bably unacquainted with the latter. ike conjectures that this
}‘»m'h was introduced by Heinrich Schiitz in the 17th century from

tuly, and that it had become gradually higher, He calls it
Lombard pitch. He says also that this organ is in high church
pitch, two semitones ahove chamber pitch. Tuking this as one
mean tone, it would give the chamber pitch at ML\ 375-2; see this
pitch and also A 4155,

(1) .EAQIB'B. EC498:93 [MC 501°'8, JC 503461, 82:1R. 1858
Madrid, tonde chapelle. This was calculated as an equal semitone
lower than A 4445 (which see) on the authority of de la Fuge,
but the tempernment used may, after all, have been the meantone
temperament.  See next entry.

(2) A 419°6. (ENis.) 1785-90, Spain, Seville Cathedral. This
fork was tuned by ne, and sent to Seville to compure with the old
orzun of Torje Bosch (u Spaniard of Majorea) and was pronounced
by the organist, Don Yiliguez, to be exactly in unison with 2 A of
the orzun at a mean temperature.  He also informed me that in
Spain they have not abandoned the system of Salinas, or the
meantone temperament, and that the band played with the orgun
I;y screwing down the strings of bowed instruments, and adding
picces to the wind instruments for the occasion. He also suid
that this was the pitch of all organs in Spain. As the precise
temperature was not stated, there may be an ervor of two or three
vihrations, but not more, in su posing_this mean temperature to
be 5% F. It might thus be as high as Handel's pitch, A 422°5.

A 419°9 (measured 4 A 200'03), MCH2'3 [JC 5038, EC4993)
82:19. (Ellis.) 1715¢, England. Roughly made old fork, helonging
to Rev. G. T, Drifticld, rector of Bow, possessor of Handel's fork,
#ec A 4225, This is a large rude tenor fork, pyramidical at end
of stem, difficult to measure as its beats in the octave could
searcely be counted for more than 5 see.  Mr. Dritfield thinks it
was made by John Shore, the inventor of tuning forks, see
Art 10 above. This 4 A would be the tuning string of the lute,
and John Shore was lutist to the Chapel Royal.

MA 420°1 |JA 41852, EA 42367, C 5026, $2'20. (Ellis.) 1780,
England, Winchester College organ, built by R. Harris 1681,
and repaired by Sumuel Green, 1750, The Cineasured at Messrs,
Bishop's works was a stopped dinpason, and Mr. C. K. K. Bishop,
put the tuning cars in the ordinary position, but he may have
possibly fluttened it.  The tone of the pipe was very dull. The
pipe was one of Green's. See A 422'6,

A 421°'3, MC5040 [JC505'5, EC501°01, 82:25 (Nike.) 1780,
Austria, Vienna. Fork of the 8axon organ-builder, Schulz, who
lived in Vienna in Mozart’s time, giving the pitch of orguns then
used. Herr Nike’s full measure was 421°2585,

A 4218, Russia, sec Appendix No. 5.

A 421'6, MC 5043 [JC 5050, EC501'3". S296. (Nike and
Ellis.) 1780, Vienna, pianos. Fork of Ilerr Stein, of Vienna,
pianoforte maker to Mozart, in possession of his son-in-law,

Streicher, the ’prrscnt- great pinnoforte maker at the same place.
A copy of this fork, made for Herr Niike, was kindly lent to me by
Frau Niike, and T measured it as above ; Herr Niake had measured
it a8 421°3625. The ditference is unimportant. Herr Nitke usually
cites it us 421°5.  This was the pitch to which Mozart’s clavichords
and piunos were tuned, und this was in fuct Mozart’s pitch, being
almost imperceptibly different from Handel's, A 422°5.

A 421'9, MC 5047 [JC 5062, EC 501°77, §2:27 (Marpurg as
cited by the French Commission.) 1752, Berlin, Opera. I have
been unable to find this in any of Marpurg’s works accessible to
me, but see A 414'4, The pitch is very probable.

A 422, MC504'8 [EC 50185, JC 506:4], 8 228 (Niike.) 1783,
Germany. A clarionet in D with two keys, by A. Grenser. Sece
Dclezenne’s observations under (2) A 418.

(1) A 4923, MC 5052 [JC506'8, EC 502:21, §2:29 (Niike). 1790,
Dresden, fork of the former Court organist, Kirsten; in pos-
session of the late Court Organist, Dr. 8chneider.

(2) A422'3(Ellis), 1780r, Verona. The hell foundry of Cavedini
at Verona has two C forks, and one reries of forks from C to
B flat. Copies of all these forks were kindly 1nade for me under
the direction of Prof. Rossetti {see A 425°2 for references) with the
assistunce of Sig. Cavedini, who attested their accuracy. The C
was believed to be the Roman C of 100 years ago. The following
are the pitches of the whole series :—In the twofoot octave, C246-44,
C sharp 263°64, D 281°24, E flat 292:72, E 317'54, F 330'27, F sharp
35514, G 876'23. G sharp 40572, A 42234, B flat 449°44, the
natural is wanting. On examining the series, the forks will
found to be very imperfectly tuned. }-Ivc-rf major Third is much
too sharp, and henee every Fifth is slightly too sharp. Remem-
bering that in equal temperament the Fifths are 8 0°02 too flut,
and the major Thirds 8 0'14 too sharp, we may see how bad the
present scale would be in harmony, where the Fifthscy, e shnrg
g sharp, da, e flat b flat, are respectively S0°31, 0'44, 0°02 an
040 too sharp, and the mujor Thirds ce, §0'53; ¢ sharp ¢ sharp,
S004; d f sharp, S0'18; ¢ flat g, S0'48; ¢ g sharp, 8034 ; fa,
8039 ; f &harp a sharp, 8 0'21; too sharp.  Now Zantedeschisays
that on comparing this C 2464 with the (more recent) pitch-pipe
of Colbacchini he found it was D, which has really V2889, and
consequently coneludes that the fork had risen a Tone. Probably
the bad state of the pitch pipe rendered it impossible to measure
with any degree of accuracy. Cavedini’s C 246°4 is nctually flatter
thunthe C 252°130f the pitch pipe,see A 4252. Zantedeschiulso says
that the theatre at Verona used the Vienna A (which he estimates
at V265 to V 268}, and was a semitone sharper than the C of the
Colbuechini pitch pipe, which has C skarp 272:4. But the Vienna
pitch seems to have been A 466°1 (which see) giving JC 273'6, which
15 indeed very nearly C sharp of the }1itch pipe, so that if the least
relinnce could be pluced on Prof. Z.'s observations (which T um
afraid is not the case), the old Vienna pitch, as given by Streicher’s
fork, is confirmed.

(1) A 422'5, MC505'4 [JC507, EC502°4], 82:30. (Ellis.) 1751,
England, from a copy made by myself (and compared with the
original rkome months afterwards, when it was found perfectly
exact) of Handel’s fork. The box containing it bears this inscrip-
tion :—* Thix Pitchfork was the property of the Immortal Handel,
and left by him at the Foundling Hospital, when the Messiah was
Ecrform in 1751 :—Ancient Concert, whole tone higher; Abbey,

alf-tone higher ; Temple and St. Paul’s organs exuctly with this
pitch. Presented to Rd. Clarke by I: Brownlow, the D: Sec:
1835.—Invented by M. 8hore, Serj. Trumpeter, time of H. Purcell.”
This fork was bought by Rev. G. T. Drifficld, rector of Bow,
near London, at the rale of the effects of Mr. Clarke, and
by his permission T took and compared the copy. The fork is
probahly far superior to any made by John Shore, who (and not
Mathins Shore, as the inseription implics) was the inventor of the
Tuning-fork, see Art. 10, p. 297. Thix fork probably represents
the exact pitch of the orgun built by Messrs. Glyn und Parker
(sce (2) A 424°3). which was presented by Hundel to the Foundling
Hospital, and opened by him *“on the 1st of May, 1750, when the
concourse of persons was so great that the performance was
repeated fifteen days afterwards. Upon one of these occasions
the audience was conveyed in no less than 800 conches and chairs”
(** John Brownlow’s History and Objects of the Foundling Hos-
{'ita.l." third edition, London, 1865, p. 78). Thix fork was received

¥ the secretary, John Brownlow, from his predecessor, who wus
in office from 1795 to 1849, und Mr. Brownlow in a letter to
Mr. Driflicld, dated May 21, 1848, says, that *‘in an unguarded
moment’ he gave it to Mr. Clarke. He did nct remember the
story of Handel’s leaving it in the orchestra, and imugined that
that might be *“apocryphul.” Mr. John Reid, a partner in
Messrs. Broadwood's house, writing to Mr. Drifticld on June 13,
1859, says that that house had once possession of Handel’s fork
and they do not knowhowtheycametolose it. (See Ap, ndixNo.B.S
Handel was a fricnd of Tschudi, the founder of the house.
Richard Clarke, to whom the fork was given, died Oct. 5, 1856,
aged 763, and his effects were sold by nuction, May 2, 1857, when
Mr. Dritfield bought both this fork and A 4199, I am indebted
to Mr. E. J. Hopkins, organist of the Temple, for furnishing me
with a MS. note made by Mr. Lefler (d. 1819), organist of 8t.
Katharine's, then by the Tower, with Mr. W. Russell, then o st
of the Foundling, which describes the great peculiarity of this
organ. It had the usual 12 keys to the octave, but a means of
altering the notes sounded by four of them. There was a slider
with threc rests above the druw stops on cach side. When the
sliders were at the centrul rest, the 12 notes were the usual
12 of the meantone temperament, E fat, B fa(, F,C, G, D, A, E, B,
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F sharp, C sharp, G aha;g. If the left-hand slider were put full
to the left, E flat was changed into D sharp, and if the 1ight-
hand slider were put full to the right, B dat was changed into
A sharp. If, however, the right-hand slider were put full to the
left, G sharp was changed into A fat, and if the left-han 1 slider
were put full to the right, C sharp became D Aat. Thes> three
positions of the sliders may be indicated thus : Left hand. D sharp
—(E flat, Csharp)—D fat. Right hand, A flat—(G sharp, B fat) —
A sharp. The two notes in the parenthesis are the usutl notes of
the meantone temperament, when unaltered by the sliders. There
were three separate sets of sliders for swell, creat and choir
organs. Mr. Hopkins always understood that this armuigement
was due to Dr. Robert Smith, of Trinity College, Cambrid ze. The
sliders, loug dizused snd not understood, were removed by Mr.
Bishop, by order of the orgunist, Mr. C. Edwin Willing, who was
appointed in 1848, but *the orgun was still tuned in uncqual
mecantone temperament, to avoid the alteration in the pines and
any further expense” (letter from Mr. Willing, then orzanist,
Sept. 21, 1863). Its present state, after rebuilding by Bevington,
8 described in * Hopkina on the Orgzan,’ ed. 1870, p. 467, As
respects the indications of pitch in 1835, given by Mr. Clarke in the
inscription on the box, it is possible thut both the Temple and St.
Paul’s organs were originally tuned at A 4417, but had been
flattened (the first in 1843) by Mr. C. A. Bishop to agree with Sir
George Smart’s pitch, A 4332, which would Le probubly considered
the same as Handel's by Mr. Clarke. The Temple Organ and the
oldest Durham organ had an E fat and D sharp, an A fat and
G sharp, that is two und not four udditional notes, and these were
introduced by divided keys and not by sliders.  The alteration
of pitch was made partly by shifting, and partly by piecing the
pipes. The Temple Organ was put into equul temperument about
1865, and then the back parts of the divided keys were unused.  (8See
Appendix No.9.) Mr. Clark must be in error respecting the Ancicnt
Concerts, as these concerts were held in the Hunover-squure Rooms
after 1804. In 1805 that organ was built by Elliott. in the usual flat
itch of the time (that is about A 422'5); then it was sharpened
I;y Hill, when Knyvett was conductor, 1831 7, and wus probubly
put into 8ir G. Smart’s pitch (A 4332 . Aftewards, while Costa
was conductor of the Philhurmonic Concerts, 1846-54 (see A 452:51
it was sharpened to his pitch, certainly not 8 1'2 above Handel,
that is, very far short of a tone, though more than a semitone.

12) A422'5. 1820+, England, Westminster Abbey Omn. built
by Schreider and Jorduns. The pitch is conjectural. . T. Hill
says it was a ‘ flat organ,” so that it must have been near this

itch, and that he sharpened it himself. The present pitch is

crefore intentionally his standard, A 441°7. Dr. Stone’s observa-
tions, in May, 1877, mude it A 433%. Mr. J. Turle, of the Abbey,
informs me that the pitch was orizinally flat, but at the corona~
tion of George IV, 1821, it was slightly ruised, by desire of his pre-
decessor, Greatorex ; and that this pitch was unaltered when the
organ was reconstructed by Mr. Hill in 1848, up to which time it
had a ¢ short octave,” or was a G organ (see A424°3), and in mean
tone temperament. As Mr. Hill says, he sharpened it, most

robably the organ was raised in 1821 from A 4225 to A 433'2
rwhich wee), or thereabouts us this was the pitch of the period,
that is, by 8043, or not quite a quarter of a tone ; and the subse-
quent smaller rise to A 441°7, or thercabouts, being only 8 0°35, or
a comma and a half, wus not noticed.  Organs are constantly
raised slightly in pitch when reconstructed, owing to the trim-
ming of the pipes and clearing the dust from the mouth. 8ce
end of notes on (1) A 427°2. But there is some reason to suppose
that when the organ was first built in 1730, it was a very sharp
organ (see A 474'1), and that it was flattened a whole tone before
Mr. Turle knew it.

(3) A422'5. (Hill) 1838, Bath Abbey Church as rebuilt by
Smith, of Bristol. &h ned by Mr. T. Hill, who told me that it
was a * flat orgun,’’ and hence must have been near the pitch here
conjecturally assigned. As it was originally built by the Jordans,
it may have been much sharper at first (see A 474'1).

(4) JA 432'5. (Ellis.) 1877 a. Tonic Sol-fa 8tandard, using
JC 507 only,and the whole scalein justintonation. See (4) A427°5.

(1) A 422'6, MC 5056 (JC607°1, EC502'6], 82'30 Delezenne.)
1764c, Lille. Very old fork found in the workshops of M. Francois,
sen., musical instrument maker at Lille Judging from its con-
struction and that of its case, Delezenne considered it to be one
hundred years old in 1854

(2) MA 428 6. ‘Ellis.) 1790¢c, London ; Samuel Green’s organ
at Kew Parish Church, built as a chamber organ for George I1I.,
and kept in Kew Palace till it was given to the parish by George V.
in 1824, quite untouched, and, when examined in 1878, 1n the
meantone temperument.

(3) MA 422°'6 [JA the same, EA 42597, MC 5055 [JC 507°1,
EC5065), 1F 676°15, $2:30. Ellis.) 1780¢, Pudua; copy made
for me under the direction of Prof. Rosetti (see A 4252 for refer-
ences of the higher old F fork preserved in the bell foundry of
Colbacchini at Padua. Prof. Zantedeschi mentions an F fork
there preserved as old as 1777 atlcast, but says he found it a semi-
tone higher than Colbacchini’s more recent pitch pipe. But the
octave of the F of the pipe measured by me sec A 425'2), that is
2 F 3436, is 1 F 6872, which is very nearly the same as this fork,
Colbacchini did not know which of their two F’s Zantedeschi had
examined, and sent me copies of both (see the other under
A 408'9). Neither would agree with Prof. Zantedeschi’s unfor-
tunately inaccurate observations.

MA 488°'7 [JA 4214, EA 425-2), C505'7, 82'31. (Ellis.) 1800c,
London ; old fork belonging to Mesars. Broadwood.

i

(1: A428°0, MC 5060 [JC 5076, EC 503:0, § 2:32. ‘( Drouet, a8
cited by Fr. Com.) 1810, is, Opera. The pitch is very pro-
bable ; but as I have been unable to tind the original account I do
not know how it was obtained.

2 A 428" . McLeod actually 423:02; FEllis, 42309.) 1829,
Frunce, Paris, Theatre Feydeau, Opéra Comique ; copy compared
with the original by M. Cavaill--Coll, and found * sufficiently
exuct’’) of the orizinal (No. 494 of Catalogue preserved in the
Musée du Conservatoire. The original is 3§ in. from bend to
point, converging prongs with a disk at end of stem, much spotted
with rust. the disk being black with it ; in & woodcn case inscribed,
** Feydeau, 1820; donné par M. Dauprat.” My son measured the
original as 423-06.

(1) MA 423°2 [JA 4219, EA 42577), C506'3, §2:33. (Ellis.)
1778, London ; Green's organ at St. Katharine’s Church, Regent's
Purk. A lanre fine organ, short octave (see MA 4243 . long keys
white, still in mean tone temperament 1 measured A 4236 on _the
instrument, but have calculated the above pitch of A from C as
most likelyto be correct ; pipes evidently untouched, but ill-treated
in tuning; coned in and out, and often jugged at the end (the 1C
was coned out, and the 2 A coned in).

(2) EA 4232 [MA 4207, JA 419'4), C503-3, 8283, or if taken
from MA 4207, then S2:22. (Ellis. ~ 1815 21, Dresden; Band of
the Opera.  From a fork lent me by Fruu Niike, of Dresden, con-
tained in a box labelled, “Dresdener Kapelle, 1815-1821, ¢’.”
C. M. von Weber 11786-1826 was Kapellmeister at en
during this time. I have taken the EA in preference to MA,
because it agrees more closely with the fork of Anton von Weber,
his father see A424°1 . The pitch of the Dresden opera began to
rise in 1821, according to Niike, in consequence of the celebrated
flutist Fiirstenau, then using a new flute made by Koch of
Vienna. But as late u#s 1824 it was lower than in Munich. For
present pitch see A 4378 and references.

MA 428°8 [JA 422, EA 4258], C506'4, §2°33.  (Ellis.) 1813,
London ; Original Philharmonic. This isa second copy of Pepper-
corm’s fork see tirst in MA 423:7), prepared for the Society of Arts
in 1860 'now in pessession of Messrs. Broadwood); but whether
this or the other is the better is uncertain, The difference is only
‘02 eq. sem. (See Appendix No. 7,)

MA 423°6 [JA422°8, EA 4‘26';}. C506'7, 82'34. (Ellis.) 1800¢,
London ; old fork belonging to Messrs. Broudwood.

NA 4237 [JA 4224, EA 426'2), C506°81,82:35. Ellis.) Lon-
don, 1813 ; Original Philharmonic. This is a copy (in the porses-
sion of . Hipkins) made before 1860, of the origi
fork (now lost) by which Mr. Peppercorn, of Broadwood's, tuned
the pianos of the Philharmonic iety, from its foundation in
1813 to 1828, Mr. Hipkins believes that this fork was scttled ina
consultation of Sir George Smart (conductor) with Bruham

tenor), Griesbach (oboist), and Mrs. Billington (soprano, who
left England in 1817). For other pitches of Sir Georpe Smart,
see A 433 and 433'2; see also MA 423°3.  (See Appendix No. 7.)

A 424, EC504 2 [MC 5072, JC504'8], 82:36. (Nake.) 1862,
Germany, Dresden. Orchestra of the Roman Catholic Chapel,
according to Nake, who says that, consequently, the organ can
agree with it only in the hottest days of summer. If we suppose
the orgun to buve been ut A 4181 (which see) at 59° Fahr., then
temperuture must rise to 72:6¥ Fahr., according to the usual
formulie of reduction, before the orzan would agree with this
orchestral pitch. When the instruments were taken to the Opera-
house in 1862, for experimental performances of Mozart’s operas,
Nike says they rose from A 424 to A 4275, through the mere heat
of the house.

A 424°1, EC 5043 [MC 507°3, JC508'9], $2:36. (Nike.) 1740
—1812, Germany ; Eutin (18 miles N. of Liibeck, in North Ger-
many, of which principality it was caai' , t ough surrounded by
Holstein). Fork of Frunz Anton von Weber, father of Carl Maria
von Weber. As equal temperument was. in intention, used at
this early period in Hamburg, and probuably Liibeck for the very
sharp organs there, I have placed EC first. Compare A 423'2.
Nake'’s precise measure of this fork is 424°0665.

(1) MA 424'2 (JA 4229, EA 426'7), C507'3, 8 2°37.  (Ellis.)
1619, Brunswick, ** Suitable” Church Organ Pitch. Praetorius
(** Byntagma Musicum,” vol. ii., p. 231-2) gives what he terms “a
correct drawing of the proper church-pipe measure for ¢'’/, or the
hulf-foot tone of the organ-builders;’ that is, } C. is figure
gives the dimensions of the whole octave from 3 Cto }C. Itisas
rough woodcut, on very bibulous paper, which must have
much in drying. At the back of the title of the * Theatrum In-
strumentorum seu Scingraphia,” in the sume volume, Preetorius
gives a scule of six Brunswick inches, which, on the figure, mea-
sure 140°'5mm. in place of 142°6Smm. Dividing the latter by the
former, we obtain 1'0155 as the multiplier of the dimensions of the
drawing to correct for shrinkage. The actual drawing on the
puper gives 1838 mm. for the length, and 25°2 mm. for double the
side of the square pipe, corresponding to 3 C. Multiplying by
1'0155, we find 135'87 and 2559 respectively. Doubling the first
to get the 1C, we have 271'74 mm. for the length, and 25°59 mm.
for the side of the square of a wooden pipe giving Fis recom-
mended pitch. I had a wooden pipe constructed which was
272mm. long and 25°5mm. in the side, and spoke 5036, 507°25,
and 511'86 under pressures of 2§, 84, and 4 inches respectively.
Correcting this w rule p. 296 , by multiplying by 323 = 272 +
2 X 2561 and dividing by 32292 = 271'74 4 2 X 25'59), we ob-
tain C 5037, 507'4 respectively; practically, the same as before

(the errors in length and side being in opposite directions), giving
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MA 421°1, 424°2, and 428°0 respectively. As 3}in. was, according
to Herr Schmahl (see ** Authorities”) almost precisely the fore
of wind used by Praetorius, I ussume the second as most correct.
and hence obtain the above figures. This is the * mean piteh,”
being practieally the same as Handel’'s A 4225, and it is the
earliest example of it that I have found. It was not then the
orlinary pitch, but it was, in Practorius’s mind, the most suitable
It was thix pitch to which Praetorius must heve referred when he
said that the Halberstadt orzan, A 5058, was a good Tone, and
pearly a Tone and a half sharper than the suitable church-pitel
(aLy dre unsrige itzige Chormessige Werke st-hen . The ditference o:
itch was S3'04, just an equal minor Third ; and just less than
3°103, the meantone minor Third. These two pitehes, therefore.
con‘irm each other. The lengths and sides of the other pipes in
the Octave were not engraved with sutficient accurncy to draw
out the exact temperament ; but, as Practoriug expluing how t..
tune in the meantone temperament, and no other’ perfect major
Thirds, and Fifths a quarter of a exmmn too small,, there was n .
necesrity to attend to the pitch of any but the lowest note, which
had the longest pipe, and was. therefore, in all probability, most
accurately rendered in the woodcut. (See Art. 26, p. 308.)

(2) A424'2, EC504'4 [MC507'4, JC5090), S2:37. (Fischer;
for references and explunations, see A 437°3. 1823, Paris; [taliin
Opera. Mcan of 20 trials. The fork measured was 4 A 212 0%, and
wus given by Spontini. Probuably, MC should be used. [ have
used Fischer's V 424°17, but this requires the length of the string
to be 23721, and not 23'712, Prussian inches. us he gives it, and [
consider this transposition of 1 and 2 the most probable misprint.

(11 MA 424'3 [XJA 423:0, EA 4268), C507°6, S 237, (Fllis.)
1750¢, London. Old forks, formerly belonging to the late Prof.
Furuday, lent e by Mr. Bluikley, of Messrs, Boosey. ‘The € 5076
was clearly a common music-shop fork, giving the pitch of 1750
and later. Caleulating from this JA fat 406°1, JE fat 609°1.
JA 4230, as just minor Thirds, to JF 3354, and ¢, und  omparing
them with the forks of the set A fdat 4047, E dut 6005, A 7
there scems little doubt that these were attempts at tuning the
former correctly by ear. These were made for lecture purposes,
most probably. The MA 424'3 is sclected to take the pitch from.

(2) MA 424'8 [JA 4228, EA4267), C507°4, §237. (Ellis.
1749, London. lyn and Parker’s Orgnn, at All Hallows the
Great and Less, Upper Thames-stret. This tirm (who lived at
Balford Manchester were the bhuilders of the orgun which
Handel presented to the Foundling Hospital, and which had

robably the pitch of Handel's fork (sce (1) A 422°5). The organ
18 now in equal temperament, and the actual pitches of A, B, C,
in September, 1878, were A 4267, B 4750, 74, which are very
closely the e«gvml temperament A 426'7, B 4789, C507'4.  The
organist ' Mr. Yeatman) informs me that equil temperament has
been adopted for some time, but I have ndopted the old MA. The
organ has no couplers, an octave of pedal keys, but no pipes, very
shullow touch, a ruised coruct on the great organ, a *short
octave’—that is, the lowest notes are G, ¢, A, D on the keys
which look to be B, C, Cskarp, D; great and choir organ 4}
octaves, swell 3 octaves. The B pipe isexactly 12in.longz,and 0-95in.
indiameter. Organ inscribed, * Erccted by voluntary subseription
of these United Parisher, A.p. 1749.”" The pitch was taken from
the choir organ. the C of which was exactly of the same pitch ns
thut of the great organ.  Probably owing to the residence of the
builders at Salford, A. Jordan was its first caretaker. Dr. Boyce
'was organist in 1749,

EA 424°'4 [MA 4219, JA 4276], C504°7, pressure 3} in., 8 2:37.
(Ellis. 1833, Weimar; organ. J. (. Tipfer, an orwunist and
author of a well-known work on the organ  chicfly adapted from
Bédos in his ¢ Orgelbaukuanst,” p. 41, gives for his wide principal
1 Capipe 1 Weimar foot = 282 mm. long and 1576 Weimar
lines = 30 %% mm.: in diamcter. I had a pipe constructed
279°5mm. long and 30 mm. in diameter, which spoke V5101,
5107, 5129, under pressures of 2, 3{, and 4in. respectively.
Reducing these for a pipe of the proper dimensions seerule p. 296
by multiplving them by 9885 = 3 X 2795 4+ 5 30 anddividing
them by 10003 =3 x 282 4 5 X 30'86) we obtain C 504°1, 5047,
56°9 respectively, giving EA 423°9. 424'4, and 4259 respectively,
where I use A, because Tiinfer ravs that the unequal tempera-
ment had been almost entirely superseded by the equal.  But the
value of C belongs to the time of meantone temperament, and the
three MA are 4214, 421'9, 423'7 respectively. The widdle pressure
is most probubly correct.

A 424°6, MC 507'9 [EC5050, JC509-57, S2°88. (Fllis.) 1800¢,
England ; old fork said to have been used at Plymouth Theatre at
the beginning of 19th century, lent me by Dr. Stainer.

A 424'9. MC508'3 JC 509, EC505:27), 8239, (Niike.) 1800¢,

rmany ; fork of the bassoonist Kummer, sen.

A 4252, MC5087 ' J(H10°2, EC5045 , §2:41.  Ellis. 1730¢
and 1780c, Padua ; two ancient pitch-pipes belonging to the bell
foundry of Colbacchini at Paduu, and kindly lent to me at the
request of Sig. F. Rossetti, professor of physics at the University
of Padua, in order that I might verify some experiments made
upon them by Prof. Zantedeschi, his predecessor (died 1573 . The
foundry was establixhed in 1730, and the older pipe, which extends
from 4 B to 1 F skarp, is believed to be of that date ; but the more
recent one, which extends from 4 A to 1 A, ix believed to be fift;

ears more recent. It was the latter, with 2 octaves, which Prof.
;anwdeschi had used, and he treated it as proceeding in just in-
tonation from 2C 256. When they came into my hands both pi
were unusable, and could not be made to give any intelligible

10te, 80 that uny pitch might have been assumed for them. I put
aem into the hands of Messrs. Hill & Sons, the organ-builders,
vho softened the leathern pad at the end of the piston, and made
Jhem speak easily, without unf’ ulteration of the raouth or length,
wnd prepared an adapter, so that both could be tried on a proper
vellows. Each A was meusured on two different days, and the
results reduced to 59 ¥, Theolder pipe guve V 4257 and V 425°73;
‘he newer pipe gave V4222, and V 426'3; both under 2} in. of
wind, which was a3 much pressure as thaev eould well bear. As
chere was no means of determining the piten of such an instru-
nent accuritely, for it probably varied every time it was used, I
wmve assumed the mean of all four mensures as the possibly
mtended value of both A’s. It was necessary to employ ditferent
oressures with the older pipe, to bring out the notes, and I always
1sed the smallest possible The pitches of the 2 ft. octave of the
w0 pipes were as follows, reduced to 59¢ F. :—Older pitch-pipe
14in. € 2504, Csharp 2656; 1{in.) D836, E A1¢299°0; 2in.)
E317°9, F337°2; (2} in.) F sharp 3579, G 380, G sharp 403'5; 2} in.)
A 4267 or 425°7; (2% in. v Bat 4538, B 479 4, C 096, which is con-
sdderably sharper than the true octave 508 of the lower C. The
nitches of the notes in the same octave in the more recent pitch-
ipe are as follow- : the pressure being 2} in. throughout and *
marking those pitches which were tuken on the second day—
(1252:18, *C sharp 2724, *D 2859, °E flat 3048, E 3256, °F 3436,
*F sharp 3620, G375°1, *G sharp 4037, A 4222, or *426'3, B fla¢
1449, B469°'5, C497'5, which is a good deal flatter than the true
octave 504°3 to the lower €. It is evident that this was very dif-
ferent from a justly intoned octave to C256, us was assumed by
Prof. Zantedeschi in his memoir on the variability of tuning-
forks, Sitz. Ber. Math. Kl k. Acad. der Wiss. Vienna, 1857,
p. 172, and that all measurements of pitch made with this pipe
must have been faulty.  For the forks examined by Prof. Zante-
deschi see A 4039, 2 A 4223, 3) A 4226, A 4366, A4837. The
above pitch-pipe scales should be compared with Cavedini’s forks
(2) A422:3. All three were suppused to be Roman pitch of
one hundred and fifty years ago, but look more like Lombard
pitch. (See Art. 26, note 10, p. 309.

A 4255, EC 508 [MC 509, JC510:8], §2'42 - Lissajous, reported
by de la Fage), 1829, Paris.  Pitch of opera piano as distinet from
the orchestra (sec A 4258 and (2 A 434), veritied by Monneron for
A. de la Fage.

1 MA 4256 [JA 4243, EA4281), C509'1, 82:42. (Ellis.)
1740 80, England; Schnetzler's orgun at the German Chapel
Royal, St. Jumes’s Pulace. A chamber organ, formc;rB' at Buck-
ingham Pulace, with C untouched, but put into eq tempera~
ment, having actually A 4284, which, as seen_above, is neurly
correctly EA, but I have taken the pitch from MA 4256, as that
belonged to the time when the organ wus built.  Schnet:zler's name
is 80 xpelt on an orzan belonging to Mr. Drew of Dublin. English
books generully give Surt:ler.

2 A425'6 (Hill.. 1764, England, Halifax ; one of Schnetzler's
organs sharpened by Messrs, Hill & Son. The é)i!ch is presumed
to be the same as that of Schnetzler's German Chapel orean, for
Mr. T. Hill said, it was *flat,” and the orgunist Mr. Frobisher
had always to transpose a semitone, in case of having to play with
other instruments, at festivals.

1 A425'8. EC5063 {MC509:81, JC510°9], 8248 ¢ Lissajous,
from de la Fage . 31 March 1824, Paris, opera.  Pitch suddenly
lowered for Mdme. Branchu, whose voice was failing. The piano
for rchearsals was ulso lowered, and was not raised immediately
when the orchestra was raised. The piano was said to be of
epera pitch. BSee A 425°5.

2 A425'8 dela Fage . 1839, Italy, Bologna; pitch of fork
used by Tadolini, the best tuner in the town, to tune A.de la
Fage's piano.

MA 4259 [JA 4246, EA428'4), C509'5, 82'44. Tunbridgeand
Ellis. 1740, England; St. George's Chapel, Great Yarmouth,
retaining the original pitch, though put into equal temperament
in 1840 ; built by Bytield, Jordun, und Bridge. The pitch of C was
measured by beats with a fork counted by the organist Mr. T.
Tunbridge, and the fork subsequently measured by me. The
organ had originally a short octave (sece 2, A 4243, but it had
no quarter tones, as has been reported.

1 A 426'5, MC 5102 [JC 5118, EC507°2),S2'46. Delezenne,
ascited by dela Faze . 1800 ¢, Germany 1) ; a flute by Holtzappel,
bought in 1805,  Scee Delezenne's observations under (2) A 418.

2) MA426'5 (JA 4250, EA 4290, C510°14, 8246, prescure
2% in.  (Ellis. 1843, England, Wimbledon Church, built by
Messrs. Walker ; from a pipe preserved by them.

A 4270, EC507'7 [MC 5108, JC 512:3), 8 248 (Bcheibler,
“Tonmesser,” p. 52, No. 1, gives A 426'75 at 69 F, here reduced
to 59« F. 1811, Paris, Grand Opera. Rcheibler does not trust it
s0 much as A 4340. A.de la Fage gives the dute 1811, but cites the
pitch as A 426°735.

1 MA427 ¢ [JA 4258, EA4297), C511°0, 8249, (Fllis.)
187Ra, Norwich. Organ of Norwich Cathedral as it was in the
mean-tone temperument before it wasaltered by Messrs. Bryceson
in that year, measured from a pipe tuned as the octave below a
4 C pipe, just brought from the organ by Messrs. Bryceson, and
cleaned. In June, 1877, Dr. Buck, who was then organist, tuned
a fork to it, which I measured it as A 431°6; but the temperature
was not stated, and probably may have been high, since 69° F.
would give the same pitch as above. The building of the orpan
is attributed to tus is, though an open diapason
was added by Byfield. The organ had been much altered at
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various times, but it apparcntly retained the pitch R. Harris used
at 8t. Andrew, Undershaft, London. (See A 427°7.) Tho little
gipe measured seemed to be quite untouched. The pitch has now

eon somewhat raised by Messes. Bryceson. It was intended to
be raised to French pitch, but from the state of the pipes it was
found necessary to make it higher.

(2) MA427'2. (Ellis.) 1826 ¢, London; old fork belonging

0 Messrs. Broadwood. See (2) A 427°5.

(1) A 4275, MC511°4 [EC508:4, JC5137, 8250, (Liscajous
from de la Fage.) 1800¢, London; old fork in possession of
Adrien de la Fage in 1859.

(2) MA4275 [JA4262, EA430), C5114, 82'50. (Ellis.)
1826 ¢, London ; old fork belonging to Messrs. Broadwood.

(3) A 427°5. (Niike.) 1862, Dresden Church Orchestra, when

ransferred to the theatre. See A 424,

(4) JA 427°5 [MA 4288, EA 431°4], €513, S2:50. (Ellis.) 1877 a,
London. Standard fork of the Tonic Solfa College up to 1877. It
had been intended for 512, and obtained from the siren and
Kocnig’s fork, which is 512:55. But finding that it mcasured
517'8 by Appunn’s tonometer, Mr. Curwen, the president of the
College, resulved to adopt Appunn’s 512 as his standard. This
would be about 508, and would be as ncarly as possible JC to
Handel’s pitch (sce A 422°5). as it would give JA 4234, Actually
the forks sold are often C507, which is exactly JC to Handel's A.
As the Tonic Solfaists sing in just intonation, JA is used above
for the determining pitch.

A 4376, ECsw5 [MCH11'5, JC5H131), 4 A 2188, S250.
(Fischer, for references and explanutions see A 437°3.) 1823,
Paris, Theitre Feydeau, or Opeém Comique; fork given by
Bpontini, mean of 20 triuls. bbubly mean temperament is
more correct. By a typouraphical error in his abridged table,
K;"tll, Fischer gives the pitch as A 408 in place of A 425, und this

d misled Bindseil and probably others.

MA 4277 1TA426'4, EA 430°57, MC 511°7 [JC and EC the same?,
2 G sharp, 39974, S261. (Ellis)) 1696, London; old organ of
8t. Andrew, Undershaft, built by Renatus Iarris. The pipe
measurcd wus a ( sharp, the double octave major Third of 8 E,
marked Tee, a solitary pipe preserved by Messrs. Hill and Sons
when they rebuilt the organ.  This is considered as the just major
Third of E, as E is of (, in uccordunce with the mecantone
temperament.  This gives MC identical with JC, and this Cis
taken as the starting point for equal temperament also, and then
the other pitches were ealeulated as above.  The pipe had no ears,
and the upper lip was slightly arched. (See MA 434°7.

A 4278, MC511°8 [JC5134, EC5087], §351. (Ellis.) 1788,
Windsor Castle, St. George’s Chapel, built by Green, und pre-
sented by George III. It has evidently been sharpened through
trimming. (Sce (2) A422:6.) On 10th February, 1830, I measured
A 4278, B47%°6, C511°5, at 59° F. Calculating from the measured
A, and assuming meantone temperament, we should have B 4783,
C511'8; culeulating from the measured C. we should have had
A 427'6, B478. Hence the A, B, C, were very accurately in mean-
tone intonation, as was intended.

MA 4284 [JA 4272, EA 431°0), C512°5, 82:54. (Ellis.) 1826,
London ; old }ork belonging to Messrs. Broadwood.

(1) MA 4287 [JA 427°3, EA 431°2], C 5128, S2°56. (Tons.) 1670,
§t. Nicholas, parish church of Newcastle-on-Tyne, built by Renatus
Hurris, It has been frequently improved and udded to, but the

itch does not seem to huve been altered (see A 4277 with which

t is practically identical), *‘ It has been tuned in equal tempera-
ment since 1842, when it was altered for the Grund Musical
Festival of that year. 8ir George Smart then complained of the
lowness of the pitch, and severul of the orchestra found it dithicult,
if not impossible, to tune to it. Mr. Nicholson, the organ-builder,
who made the change, is still living, and he says thut C was not
altered by him.” Letter from Mr. W. J. Ions, the orzunist,
who took the pitch by beats with a fork measured by e, ut a
known temperature, here reduced to 59 F.

(2) A 4287, MC 512’8 [EC 509'], JC 514'47,82'55. (Delezenne,
1800c, Lille.) Fork in the possession of the family of M. Cohen for
more than 50 years before 1554, The case is of un ancient for.

5. The Compromise Pitch.

A 4300, MC514'4 [JC516, EC511°35), 82:60. SLi.usjous.
Bull. Soc. Encour., liv. 1885.) 1810c, Paris; fork belonging to
a celebrated amateur, M. Lemoine, ncquainted with all the prin-
cipal artists, and head of an institution. A. de la Fage supposed
it was intended for EAto C512. In that cuse it was mercly a
fancy fork at that period.

MA 430'8 [JA 4276, EA 4327, MC514'8 (JC513-2, EC513'8),
2(384'9,82:62. (Ellis.) 1826¢, London, fork, formerly
belonging to Faraday, lent by Mr. Blaikley, of Messrs. Boosey's.
An isoluted fork, and apparently intended for JG 384 to (512,
If, however, we take mcantone temperament, we have almost
exactly the pitch of Fulhum Parish Organ before it was put into
equal terperament (see A 430'4); 80 it may have been simply a
music-shop G of about 1826,

MA 480'4 [JA 429'1, EA 433057, C514'87, §262. (Ellis.)
Fulbam Parish Church orgun, built by Jordans, 1701, but tuned
to equal temperament by H. Jones, 136, Fulham-road, about 1858,
who does not remember altering the pitch. I have therefore
arranged it under meantone temperament. On measuring I find
BA 4338 tolerably correct, and EB 4869, each nearly '8 vib, too

sharp. The pitch may be that of Gray and Davison, who had it in
htm?ls')o, as the pitch belongs to that period.

A 4305, EC5120 [MC5150, JC516:6, 82:62. (Wieprecht,
cited by French Commission.) 1506-14, Berlin, Opera. The
original statement by Wicprecht has not been found. The pitch
may have been C 512, whence the French Commission mlqu tf!d
EA'430'5, which may have been right, but the date implics
MA 428 (whence S2°52) und JA426'7. The pitch is therefors
doubtful, A. de la Fuge says that Marlove propused this 2A
as a stundard, which amounts to selecting 1 C512.

A430'8, EC536'4 [MC539'6, JC541'3), 82:63. (Drouet in
French Commission.) 1830. France, Paris Opera. The original
sccount has not been found.

MA431'8, Lavenham Bell, see Appendix No. 7, end.

(1) A 4317, EC5s134 [MC516'4, JC518), S2:67. (Fischer,
for reference und details sce A 437°3.) 1526, Paris Grand Opera.
The fork, which meusured V21585 wus given to Fischer by
Spontini. 'The vibrating length of string used was the mean
30 experiments. By an error of caleulution Fischer gives the
pitch as V 431-36, and consequently, in his table, p. 211, where he
only gives the pitch to whole numbers, he gives it as A 431 in
place of A 432, Orif his result is right, then the length of his
wire was 23164 Prussiun inches, in pluce of 23307 us he gives it.

(2.) MA 4317 (JA430'3, EA4342), C516'4, JI322'8, 8267,
(Elis.) 1826c. London. Old forks formerly belonging to Prof.
Faraday, lent by Mr. Blaikley of Messrs. Boosey’s, compare
1A4243. TheCis uppumntl{ w music-shop fork of the truusition
period, see A 433°2, to which the E wus tuned us JE Lelow.

A 432, PC512 EECsuw, MO 5168, JC518°4), 82'75.  (Meerens.)
1876, Brussels, In a paper presented to the Institute of Geneva,
215t of October, 1876, und printed separately, as ** Mémoire sur le
Diupason " (Brusscls, 1877), M. Ch. Mccrens proposes this as a
standard, from a paper by M. Elie Ritter in vol. viii. of Trans.
of Inst. Gen., where M. Ritter, buses the choice on 432 being
a multiple of 2and 3. M. Mecrens takes it as the PA to C 512, as
it would be tuned on a viéla having 4C 128, 4G 192, 2D 288 und
2A 432, and considers that this is the only proper A to the tonic
(512, inasmuch us the JA 4263 belongs to the tonality of F3414.
‘Ihis again depends upon his peculiar view of the scale, which does
not allow the seale of C to be composed of four notes, forming three
pertect Fifths, as F, ¢, G, D, and the mujor Thirds to the three first,
A E, But composes it of the four notes C, G, D, A, forming
perfect Fifths, and the major Thirds E, B, to the first notes, C, G,
with the minor Third F to the third note D. - Thenotes Fand A in
this case ure then u whole conima higher than in the former. In
this scale the subdominant chord, F, A, €, would be a strong dis~
sonance, and consequently no written music using that chord
would be endurable on his seale unless it were takeu in the key of

I am not aware that this standard has ever been used.

A 4322, EC 5140 [MC517, JO518:6), 82:69. (Delezenne.) Lille,
18654, Ongmn of St. André, repaired, and probubly retuned to
the chamber piteh of the time. It is exactly one tone higher than
St. Suuveur at Lille, sce A3%4'6. Temp. not stated.

MA4323 [JA431, EA434'9) C517:2, §270. (Ellis) 1846,
London. Old fork in possession of Mersrs. Bryceson, organ-
builders, which belongred to their father, und had not been tuned
for more thun 30 years before 1578, but it had been unwillingly
sharpened a little before that time. It probubly shews the rise in
the Philhwmonic pitch then mude (sce A 433'2) which Mr.
Bryceson, senior, seems to have objected to.

MA4328 [JA431'3, EA4352), 2C25877 (whence 1C517°54),
8271, (Fllis,) 1846¢, London. Old fork bought by me about 1863
(see A 433°'7), but belonging to the time of meantone temperament.

MA 4328 [JA435°4, EA4354), C61T'8, 1 E647°2, 8272, (Ellis.)
1826¢, London. Old forks formerly belonging to the late Prof.
Farnday, lent by Mr. Blaikley, of Messrs. Boosey. The C was
nearly correetly Bir G. Smart’s (sec A 433 and 433°2), and the E
waus perfectly tuned as a just major Third above.

A 4329, MC517'8 [EC 514'7, JC519'4), 82:72. (Delezenne.)
Cited as an “ old fork” in Delezenne’s table, 1864, without further
specitication,

MA 433 (JA431'7, EA4356], C518, $S272. (Ellis.) 1820c,
London. Fork approved of by Sir George Smart, conductor of
the Thilharmonic, in possession of Mr. Hipkins, This scems to
have been a second fixing {see MA 423'7.) This was in general
use in the shops as * the London Philharmonice” from 1840 to 1846
but it was not the pitch of the Philharmonic at that time. The
mean tempernment is employed because it was the only one used
by Sir G. Smart. If equal temperament is used, this C518 (see
A 433°2) gives practically modern French A 4354, which was thus
anticipated by 30 years in England, and is found on many restored
orguns. Used in this way, it is Broadwood's lowest pitch, and is
TLondon No. 1 of the French Commission of 1858-9, where the report

ives it as A 434, which is much better than for No. 2 and No. 38
sce A445'5 and 452'5.) Another copy prepared for Society of
Arts in 1860, gives C 517°72, still nearer to modern French pitch.

(1) A433'2, MC5182 [JC519'8, EC6151), 8273, (Ellis.)
1828 according to Mr. Hipkins), London, 8ir George Smui¥’s
own Philharmonic fork, left by him to the late Mr. John Black,
and now in the possession of Mr. Algernon Black; the
original fork is in a well-worn plaid silk case. This pitch
was adopted, after a consultation, as a kind of standard, and was
used as such by organ-builders. 8ir G. 8. considered that this
fork agreed with the C 518 given under A 433, which proves thathe
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used the mean tone temperament. To this pitch Mr. C. A. Bishop
tuned the Temple und St. Paul’s organs (sce end of A 422°5).

MA 4335 (JA 43211, EA436), C51852, 8274, (Ellis.) 1846a,
London. Thix ig the sune fork as thut entered under (2) EA 436,
for the reasons there stated.

(1) MA 4338 [JA432:3, EA 436:2), C518'8, 8275, pressure
2}in. (Ellis.)) 1830 ¢, Ircland, Belfast, Christ Church. Dute con-
jectured from the pitch, which may have heen altered between 1820
and 1830. From a pipe at Messrs. Walker's organ works.

(2) MA 4386, C 518'8( Byolin and Ellis), Shrewsbury, St. Mary's,
originally built by Byticld and Green ; pitch probably altered "by
Messrs. Gruy and Davison, 1540c. Pitch of C mensured by the
orgunist, Mr. Byolin, by means of a fork measured by me, and
then reduced.  The organ s still in meantone temperument.

MA483°7 (JA432:3, EA436°2), C5I877, 8275, (Ellis), 1816¢,
London.  Old fork bought in London, at the same time with
C 25877 (sce MA 432:6) of which it apparently wiux meant to be
the Octave. Belongsto A 433°2, henee pitch is reckoned from MA.

A4889 EC5160 "™™MC5190, JC5207), 82776, (Scheibler,
¢ Tonmesser,”” No. T, 433'68 1t 69~ F, here corrected fortompex:dmﬁ )
1831e, Vienna orchestra, fork belonging to Scheibler or s friends.
This is the lowest of the Vienna forks cited by Scheibler, und iy
apparently that referred to as ¢ Vienna minimum?*’ by Delezenne,
who gives only A 433. It is also cited as a minimum by de la Fage,
who gives the right number,

(1) A 434, EC516'1 [MC5192, JC520-8), 8276, (Cagnard
de la Tour, from Cavaillé-Coll, **du Ton Musical,” p. 13). 1819,
Paris. No other particulars given.

(2) A434, (Caznarddela Tour from de la Fage.) Paris, 1829;
operu. Fork veritied at the time by M. Montal, piano maker.
‘This was after the orchestra of the opers had recovered its pitch
(see A 425'8), which is said to have happened thus:—**Jean
Mengzul, corniste solo, qui montait ditficilement, avait, sans en rien
dire A persunne, fait raccourcir son cor, et ses camierades avaient

u 3 peu ou repris les anciens ou fait couper les nouve:ux qu'on

eur avait fournis, tandis que les instruments & cordes s’étaient
remontés tout naturellement.””  A.dela Fuage, see nbove p. 310, col.
2, bottom. The opera pinno remained ut the low pitch (see A 425°5).

(3) A434°0. (Bcheibler, Tonmesser, p. 52; No. 2, given as
A 13375 at 69°F., here corrected to 59°F.) 1834 ¢, Paris, opera.
Fork made by Petitbout, luthier de l'opéra, and trustcge by
Scheibler, because he knew the muker to be skilful,

A434'3, MC519'5 [JC521°2, EC516'5], 32:78. (McLeod and
Ellis.) 1818, France, Puris ; orgun of the Chapelle des Tuileries.
Copy (compured with the originul by M. Cavaillé-Coll, and found
¢ suthiciently exact ) of a fork (No. 493 of the catalogue) preserved
in the Musce du Conservatoire. The original is of the same size
and shape, down to the conical brass cup, us (1) A 439°5. The
mean pitch of the fork, as measured by my son, was A 434°4. Label
attuched, “Chapelle Royule, No. 8. There are a few spots of
rust, but no stamped marks or letters. This was evidently tuned
to the pitch of the opera of the time (see A 434, (1) and (2.

A 4345, EC516'7 [MC5198, JC521°4), 82:78. (Ellis.) 1869,
Germany, Baden. Fork sent officially to the Society of Arts,and
lent to me. Intended for diapason normal (see A 435°4).

MA434'7 JA 4321, EA4330], MC520'1 [JC 5185, EC51500,
B natural 4861, 3}in. pressure, S279. (E\lis.) Experimental

ipe to represent All Hallows, Barking, built by Renatus Harris.
e 2 B natural of this organ had, as I was informed by Mr. Iill,
a pipe 12in, long nnd 1 in. in dinmeter. I had a pipe made 12in.
long and ‘95 in. in diameter, which spoke V 48;-9, 485°7, and 4905
at 2§, 3} and 4 in. pressure. Correcting according to the rule on
p. 26, bL' multiplying by 4075 ( =38 x 12 4 6 x '93), and
dividing by 41 ( = 3 X 1246 x 1), there result B natural 4839,
4861, 4575, giving MA 4328, 431'7, 436°0 respectively.  Selecting
the sccond as most probuble, we obtain the above figures. It is,
however, not unlikely that this pitch may have been sharper than
that of the real organ. Compare the copy of B. Schmidt’s pipe
{l) A 4458, and compure A 427°7 for Renatus Harris’s St. Andrew's,
“ndershaft, and A 1258°7 for his 8t. Nicholas, Newcastle, which are
more probably correet. Perhaps one cause of the difference luy
in the mouth of the pipes, which in Harris's is very peculiar.

(1) A4350, EC517'3 [MC5204, JC5220], 8280. (Nike.)
1826, Germany, Suxony, Dresden, Opera. Tuning fork of Kupell-
meister Reissiger, successor to C. M. von Weber. Nike considers
this to have been the Dresden pitch from 1825 to 1830.

(2) A435°0. (Cagnard de la Tour, from de la Fage.) 1829,
is ; Italian Opéru.

(3) A 435, (Ellis.) 18494, London ; old fork long in possession
of a gentleman in Ireland, marked * Philharmonic ;" date con-
jectural, evidem of 8ir George Smart’s time (see A 4332). The
fork was very , and did not beat uniformly for four seconds,
#o that the pitch was only approximately determined by a unison,

(4) A 435, (Fr. Com.) 1859, Carlsruhe Opera. M. Jos. Strauss,
Kapellmeister at Carlsruhe, informed the French Commission that
this pitch fatigued his singers, both male and female, the least,
and is best adapted for the exceution of operus, both ancient and
modern. The French Commission was often taunted with adopt-
ing as its pitch that of a tuning fork which the Carlsruhe Kapell-
meister pulled out of his pocket; but reference to the pitches in
this table, from A 433 to A 436, of about 1830 and earlier, will
shew thut A 435 or thercabonuts, was a pitch very much used
30 years and more before the French Commi was appointed

(5) A 4350. (Niike.) 1862, Austria, Vienna Opcra; from an
oboe of Prof. Scllner in Vienna. (Sce Delezonue's remarks under
(2) A418.)

(6) A435°0. (Ellis.) 1860, Paris, Koenig’s Dinpason Normal;
from copy in possession of Dr. Stone. ‘This is what the diapason
normal was intended to be.

(7) A4350. (Elis.) 1877, Paris; copy of the Diapason
Normal by SecremSl. in t}m possession of Dr. {V. H. Stone.

(8) A435°0 (Ellis.) 1877, Paris; copy of Diapason Normal,
Modele d'Orchestre, by Secrctun, in my possession; uctual
measure, A 4197,

A 435'2. EC517'5 [MC520'8, JC5222], 8282, (Scheibler's
“Tonmesser,” p. 53. No. 8, given a8 A 43495 at 699 Fuhr., here
corrected to 599 Fuhr.) 1834 4, Paris, Conservatoire, Concerts and
Italian Opera ; fork made by Gand, luthier du Conservatoire,
Rue Croix des Petits Champs, which Scheibler trusted because he
knew the maker to be skilful.

(1) A435 3, EC517'6 | MC 5207, JC522'37, S2:82.  (Older fork
given us A 43505 at 69° Fahr. Scheibler, ** Tonmesser," p. 53,
und here corrected to 59% Fahr.). 1834 «, Paris Conservatoire ; an
oldish fork to Scheibler, in 1834, and not trusted us much as
Gand's A 4352, from which it dves not ditfer perceptibly. Cited
by dela Fage as Violons Gaad, 1834, as if from Scheibler, who
says nothing of the kind.

(2) A4353. (Ellis.) 1859, Paris; copy of the Diapason Normal
made by Secretan, and presented by the French Commission
otticially to Messrs. J. Broadwood and Sons, lent for measurement
by Mr. Hipkins. (8ce A435'4.) This was the fork which I used
as a standard of French pitch in my former paper.

A 4354, EC 5178 [MC 5209, JC 522'5), 8 2:82. (Ellis.
Paris, 1559 ; the French Diu?mmn Normal as actually construct.
for the French Commission by Secretan, and now (1880) existing
in the Muscum of the Conservatoire at Paris. It was constructed
under the direction of Lissajous, and its pitch was determined by
the Siren, as driven by Cavaillé-Coll’s bellows of constant pressure.
The actual pitch has been arrived at thus: M. Cavaillé-Coll
measured the Diapason Normal by his copies of Scheibler’s forks,
of which the first was probubly in unison with a fork which he
tuned for me to represent V 410, but was really V43959, Now, he
mude thedinpason normal V4-125flatterthan this; result, A 435'465.
He may, however, have made it 5875 vib. above a fork of nomi-
nally V435, which he sent me, and which was really 434:44 vib.
‘This gives A 435315 for the diapuson normal. In the summer of
1878 1y son took beats between the diapason normal and four
other forks since measured, and the mean of 30 observations guve
A 43553. In the same year Mr. Hipkins found the diapason
normal make 4°1 beats with a fork measured as V439°5; this gives
A 4354, and is the mean of the other three.  The following copies
of the dixpason normal were made by Secretan :—

Measures.
4350
436'5
4353
4356

43449
43497

For Berlin, sent to the Society of Arts in 1869 ...
Bought in Paris by Society of Arts... .. ... ..
For French Commission, 1859, and given to
Broadwoods ... ... .. o e v eee
For French Exhibition, 1867, and given to Broad-
WOOdB.. oo ol L a e e e
For Baden (dukedom), evidently too flat
For A. J. Ellis, * Modele d'Orchestre” ... ... ...
Yor A. J. Ellis, a second copy, larger, and made

with more care ... ... v o w we ... 43579
In possession of Dr. W. H. Stone ... ... .. ... 43495
Mean of 7 of these 8 forks (excluding Baden) 435'36
A (poor) Munich fork, stamped as correct at the

Royul Otlice, and sent to the Bociety of Arts

in 1569 veeeee ber wee see e e e .. 435°00
A (fine) Russian fork made at St. Petersburg, and

sent to the Society of Arts in 1869 ... ... ... 43574
Fork made by Koenig ... . 43495

A copy by Goumus, obtained for Covent Garden
Opera, 1880 ... ... .. .. . 43549

General mean of 11 of these 12 forks (excluding

aden) ... .. .. 435°34

Hence there is room for hesitation between 4353 and 4355,
and I assume their mean, A 4364, as due to Mr. Hipkins,
armed with an excellent fork made by Kammen, and to the

robable observations of M. Cavuillé-Coll. The original fork
18 in perfect condition, gilt but not burnished, 43; in. from
bend to extremity of prong, parullel prongs, mounted on
resonance box, but inverted with the X uppermost, and
the stem fastencd to the top cross bar of a lyre, the strings
of which are imitated by the prongs, furnished with two
hammers with keys, one to strike and the other to damp, the
whole under a glass case ; the sound is very powerful. It has the
muker’s name, ** Secretan,”’ on one side, and on a brass plate on
the stand is *“Dinpason Normal, &0 vibrations par seconde & la
température de 15¥."” A second bruss plate Lelow has, ** Arrite
Ministériel, en date du 16 Février, 1859. 8. E. Monsicur Achille
Fould, Ministre d’état.”” Thus preserved, it is the only authentic
standard of pitch in the world, and like other stundards, as those
of length and weight, must be taken for what it is, not for what
it was intended to be. The excellent forks of Koenig's are privata
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mpiwty. and may in various ways become injured (one I know
been so injured), but this standard is public property, is well
E::rded from injury, is perfectly accessible, and no other country

anything similar. It is, therefore, an international standard.

(1) A43585, EC5179 [MC 5210, JC522:6)], S282. (Ellis.)
1869. Berlin Opera. Copy of the Diapason Normal, made by
S«cretan, and sent officially to the Society of Arts to represent the
pitch then used ; lent for measurement. (Sece A 435 4.)

(2) A 435'5. (Ellis.) 1867, Paris. Cony of the Diapason
Normal, made by tan, and presented officially to Messrs. J.
Broadwood and Sons by the Commissioners of the French Great
Exhibition of 1867 (See A 435°4.)

(3) A435°'5. (Ellis.) 1869, Paris, Copy of the diapason nor-
mal, made by Secretan, and purchased by the Society of Arts;
lent for measurement. (Sce A 435°4.)

(4) A4385'5. (Ellis) 1880. Copy by P. Goumas and Cie., of
the French Normal obtaincd by the Covent-garden Opera in
January, 1880, in order to reduce the orchestra to French pitch
for the approaching scason, The fork could scarcely ever be
ocounted for more than 4 sec.

MA 4356 [JA 434'2, EA 438-2), C521'0, §2'62; pressure, Sin.
(Ellis.) 1830¢, England; Arundel Parish Church. The date is
conjectural, corresponding to the pitch, which may have been
raised hetween 1820 and 1850. Measured from a pipe at Messrs.
Walker’s.

A435'g, EC5182 [MC521'2, JC522'8], 82'83. (Ellis.) 1669,
Russia ; 8t. Petersburgh. Russian copy of the Diapason Normal,
sent officially to the Society of Arts, to represent the pitch then
used in 8t. Petersburgh. A fine large fork. (See A435'4.)

(1) A435'8, EC5182 [MC 521'3, JC 522'9), 8 2'83.  (Drouet,
from de la Fage.) 1830, Paris. opera. This is probably only
another measurement of the A 434 of Cagnard de la Tour.

(2) A435°8. (Ellis.) 1878, Paris. Large copy of the Diapason
Normal, made for me by Secrctan, who was charged to correct it
by the original. It has been subsequently tuned correctly by my-
self. (Bee A 435'4.)

(1.) A 436'0. MC521'6 [JC5232, EC621'6] 8284, (Barti,
maitre de Chapelle to the Emg;ror; paper sent in 12th of May,
1796, in ‘‘Nova Acta Acad. Sei. Petr.,” tom. xiii., 102, p. 30.)
8th of October, 1802, St. Petersburgh, opern. Successful experi-
ments were made before the academy this day, with the two five-
foot organ pipes (the Russian foot is the same as the English),
with separate bellows and stops, a monochord and seconds pen-
dulum. The pitch of the gig}ees could be altered by a small slit
near the top, which coul wholly or partially closed by a
slide. It was found, by help of the monochord, that when
the beats of the pipes were one in a second, the pitch of the
pipes was as 100 to 99, and hence as the difference was 1, the
pitches of the pipes themselves were 100 and 99. When com-
Bnring these tones again with the 2A of a violin in the St.

etersburgh band, also by means of the monochord, the 2 A was
found to be A 436. Now, here we have at least three unisons
to determine with the monochord and several lengths to measure.
It is therefore impossible that the result should be accurate.
An organ pipe five Russian (English) feet long, and four inches
in diameter will produce V 100°4, according to Cavaillé-Coll’s rule,
Art. 8, note 5, p. 296. Chladni speaks of this pitch as being very
high. (“ Akustik,” p. 34).

(2) EA 436'0 [MA 4335, JA4321). C51852, 8284, (Ellis.)
1846 p, London.  Copy, belonging to Mr. Hipkins, of an old fork
bought by Mr. E. Greaves, tuning-fork maker of S8heffield, at the
shop of Bates, the organ-builider of Ludgate-hill, and marked
¢ Philharmonic.” It has not since been retuned, ard it now forms
Mr. Hipkins’s vocal pitch. As Broadwood’s have used equal
temperament since 1846, this is here entered under EA 436, but,
when bought, it belonged clearly to mean_ temperament, being
evidently a commercial copy of C518, see MA 433, and A 433 2,
and hence it is also entercd under MA 4336, as it belonged to
mean temperament before 1846, and to equal temperament after-
wards. It wis the Philharmonic Pitch with which Mr. Hopkins
compared the organs of Liibeck, Hamburg, and Strasburg (* The
Organ,” Chap. 38, ed. 1870), as I have ascertained by measuring
his fork. Bates, the organ-builder, lived near the spot where
the railway crosses the bottom of Ludgate-hill.

(3) EA436'0 [JA4321. MA4334) C518'5, 8284, (Ellis.)
London, 1878. erars. Bishop’s standard for church organs,
taken from Metzler's fork, representing the EC to French
Diapason Normal, see A 4354,

(1) A436'1, EC5186 [MC521'7, JC5233] S$285. (Ellis.)
1869. Munich. Copy of the Diapason Normal made and stamped
at the Government Office at Munich, sent officially to the Society
of Arts to represent the pitch then used, see A 435'4.

(2) A 436°1, EC518'6 [MC521°7, JC523°:3]) §285. (Ellis.) 1878,
Tondon. Fork, in the possession of Messrs. Bryceson, to which
they tuned the organ at Her Majexu Theatre, Italian Opera.
Meant for French gitch. when the pitch was lower a few ybars ago.
Bee (2) A 4455, and (2) A 444°9.

A 4365, EC5191 [MC532:2, JC52388], 8286. (Scheibler,
¢ Tonmesser,” p. 63, No. II. given as A 436'33 at 69° Fah., here
corrected to 69° Fahr.) 1884c, Vienna Opera. Fork belonging
to Bcheibler or his friends.

521'8],

MA 4366 [JA 4339, EA 488°4), M(C522'8 [JC5620'5. EC
made |

4G 19626, 82'87. (Ellis.) 1790¢, Padua. This was a copy

for me under direction of Prof. Rossetti from Btratico’s fork
(Zantedeschi’s No. 2) at Padua (sce A4252 and A 4837, for
references), and was inscribed ol for sol. Zantedeschisupposes that
it was originally V 192, and that it had become about V 200, which
he considers to represent an increase of about a semitone. But a
semitone higher than V 192 is about V 2035. The real difference
between this (3 195°3 and the high 1G 8651 (of A 483'7). or when
reduced to the same octave G 39053 and G 43266 ir 81°77, not
quite atone. It is uncertain whether this fork was taken from an
actually used pitch, but it clearly may have been.

A4367. EC519'3 [MCh22:4, JC524:04), 8287 (Delezenne.)
1845, Florence, opera.(!) Fork obtained and lent to M. Delezenne
by M. Marloye.

MA 4368 [JA 4354, EA 439'4], C522'5. S2'687. (Ellis.) 1740-

80. Green’s Organ in the refectory of Trinity College, Dublin.
But as Green’s usual pitch was C505'6, see (1) A 4226, this was
Krobnblv sharpened about Sir G. Smart’s time, see A 433'2. It

a8 not been sharpened by Telford, who has had charge of it since
1843, and says that it could only have been sharpened by
Ferdinand Weber.

A 4369, EC519'6 [MC5227, JC524'3), 8§2:88. (Flis.) 1869,
Wiirtemberg. Fork sent officially from Stuttgardt to the Bociety
of Arts, ar representing * the pitch usually adopted’ in Wiir-
temberg. It was stated at the same time that ¢ there is no
officially prescribed pitch in that country, although the mnew
French is commonly in use;” so that this may be, after all, an
imperfect copy of the French Diapason Normal. (See A 435°4.)

6. Modern Orchestral Pitch, and Churech Pitch, Medium, marked ().

(1) A4370, EC5197 [MC522:8, JC524'4] 82:88.
de la). Tour.7from dela Fal!e.) 1836, Paris Italliu.n opem.(Cagmrd

(2) A437°0. (Fr. Com.) 1859, France, Toulouse ; Conservatoire,
Sec the eatre, A442'5, which is about a comma higher; the

Fr. Com. says a quarter of a tone, apd considers the difference re-
markable, because Toulouse is a very musical place, with good
singers. It also states that young singers here trained often found
much difficulty, and even suffered a perceptible deterioration of
voice, on exchanging their low pitch for the high pitch of Paris,
then A 4458 to A 446°2,

*(1) MA 4371 [JA the same, EA“O'G]. MC 5229 [JC5240,
EC524'581, 2F 349'72, 82:89. (Fllis.) England, 1666 ; Worcester
Cathedral Organ, built by Thomas and Renatus Harris. This
pitch is rather uncertain. It was measured from an original show-
pipe belonging to Messrs. Hill and Sons, who rebuilt the old
organ in 1842. Being a show-pipe, it was much too long, and holes
had been cut behind to bring it to pitch. This part of the pipe
had been broken off, and the piﬁ in this state measured V 361at
57°F, or V36 at 59° F, giving MA 452'6, which would have been
exceedingly sha To imitate the shading effect of the piece cut
off, which Mr. Hill’s voicer estimated would reduce the pitch by
f of a tone, a roll of paper was put on at the end, nearly two parts
round, and then the rerult was as ahove. But very probably the
pitch wasthus lowered ton much, and it is much more likely that the
pitch was B. Schmidt’s (see A 441'7.) If we ruppose this to be the
care, and that Thomas Harris, sen., who built the organ of Mag-
dalene Coilege. Oxford, used the same pitch, then R. Hnrris's pro-
posal to reduce this last organ by *“half a note”’ (see Rimbault's
‘“Hist. Org.” ed. 1570, p. 120) would mean to reduce it from a B At
foot orean to a B foot organ, which was R. Harris's own pitch (sce
Ad427°7.) It would also show that B fat foot organs existed in
England before B. Schmidt’s time. It is very probable, however,
that this may have been an A foot organ, see A 4741, but then
the pipes must have been shifted. The Magdalene orgsn msy
have also been A 474°1, and then R. Harris's proposal would have
been to shift the nincs and make it A 441'7. The pitch of Messrs.
Hill's organ at Worcester Cathe‘ral. in 1878, according to Mr.
Done, the organist, as communicated to Mr. Hipkins, was C532 at
66 Fahr., that is, at 59 Fahr., C 52813, EA 444°1.

(2) A4 '{'1, (Delezenne.) Lille, 1841. n of St. Etienne,
which hng completely rebuilt in this ye(:,:?a and hence this was
probably the pitch of the period.

(1) A437 2. MC5230 [JC524°6, ECGIQ’QL.‘ 82:89. (Ellis)
London. Old fork, formerly belonging to the late Prof. Faraday,
lent by Mr. Blaikley. of Messrs. Boosey. This seemsto have been
merely a music-shop fork. There was no second fork tuned in
accordance with it.

(2) A437'2. (Ellis.) London. Ol fork, stamped A Philhar-
monic, but rather sharp for its apparent date.

Ad437-3. EC520'1 (MCHK23'1, JC524'8), 4 A 21865, S26.
(Fischer. Abhandl. Akad. Wiss., Berlin, 132]2 and 3, p. 206) 1822,
Berlin ; from a fork furnished by ermusikus Pichler, who
tuned the piano for the great theatre. A vertical wire, ed
by a constant weight, was limited by a bridge till it sounded in
unison with a certain fork. Of course, the stretching weight
should be increased by the length of the string below the limitink
bridre and the constant weight ; but this was not ed. This
neglect is one element of uncertainty. The thickness of the wirc
necessary to support 480 Prussian Loth = 24746 English ounces, i*
another ‘source of error. Delezenne thinks that all Fischers
determinations may be V5 too flat from this cause alone (sec (1)
A 431'7, (2) 424'2, and 427°6). The string sounded only three or feur
seconds, so that the unison was very difficult to seize, iments
had to be made atnight, and much practice was required. By
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dint of great care, the difference between the least and greatest
lengths was reduced, under favourable circumstances, to ‘03, and
unfavourable, tv 0-5, Prussian or English inch. The value in the
present case was the mean of 30 trials. Fischer, however, reckons
that he cannot be more than one simple vibration wronﬁ in any casc,
and, in this case, not more than 0’1 vibration. In Fischer's
memoirs there are curious misprints. His constant = 4 (log
875 4 log 50 + log 450 — log '0559) = } X 80053407, and he has
accidentally only divided the characteristic, and printed 4:005:3407
in place of 4'0026703; but the calculations are made from the
correct value. See the formula p. 298, note 6. The present pitch
is high, and I have reckoned equal temperament, as that was
early in the North of Germany (see A 489°2).

(1) A 4374, EC 5202 (MC 5233, JC 52497, S2'89. (Delezenne.)

N is ; opera. 'our forks, purchased before 1854, by

Delczenne, and found in unison; a fifth fork, not in unison, was
rejected. There is no other authority for this pitch.

(2) A437°4, Maidstone. See Appendix No. 8.

A437°5, EC520:3 [MC523'4, JC525'0), 82'90. (Naeke.) 1823,
Vienna. Performance of Weber's Euryanthe.

*EA4377 [MA 4351, JA 433°8), C520'5, 82'91. (Ellis,) Eng-
land; Great Yarmouth Parish Church, built by Byticld, Jordun,
and Bridge (see M.A 425'9), after it had been equally tempered by
Messrs. Hill and Son, and ‘trimmed.” Probably the old C was
C509'5, and it was certainly then in meantone temperament.
From a fork sent me by the organist, Mr. lenry Stonex, which
‘was said to beat with the organ so slowly that the beats could not
be counted. This organ never had any quarter tones.

A 4378, EC521'8 [MC523'1, JC525'4], 82:91. (Ellis). 1862,
en. Fork given by the Direction of the Court Theatre to its
librarian, Herr Moritz Furstenau, to represent the pitch after the
Conference and Experiments of Pitch held at the theatre (see
Art 28, p. 813}, and kindly sent to me for measurement. Meant
for A 440. (See (2) A 438'9and (3) A 439'4.) This is a good speci-
men of varieties of forks meant to have the same pitch.
1) A438 0, EC5209 [MC524, JC5256], S2:92. (Cagnard de
h&‘ou.r from de la Fage.) 1829, Paris; Opéra Comique.

'(%A 438'0. (Stone.) 1877, Westminster-abbey. Observed by
Dr. W. H. Stone with a Konig's V 435, in the Abbey, in May ;
temperature unknown. (See (2) A 422°5.)

EA 4382 [MA#1'7, JA the same, if we assume it to be a
major ‘Lhird below the Csharp measured], EC3521 2 (MC528°4,
JC 530, if we take it a just minor Third above the JA )ust deter-
mined }, 2 C sharp 276'07, $2'93. (De Prony, ** Méc Anal.,” Part II,
Pp. 495.) 1815, is. An iron wire, 0°3525 metres long, weighing
0615 es, and stretched by a weight of 11134 grammes, was
in unisou with C sharp, but of what pitch is not said. Perhaps
this C sharp and the F of EA 444 5, which sce, were only those on
De Prony’s own pianoforte. The pitch given ugrees with that
calculated by the f la (see p. 298, note G).

MA 438 5 (JA437°1, EA 441°1), C524'5, S294. (Cavaillé-Coll),
1800¢, land. Fork of English make, formerly belonging to
Aristide Cavaillé-Coll’s father, communicated by M. Cavaillé-Coll

*(1) MA 4389 (EA 436'3), MC 5252 [EC 518'8), 2 F #harp 366°9,
8295 (Elhs.) land ; Boston Organ, Lincolnshire. Attri-
buted to Christian Smith, 1696. The pipe was a flute stop, and
very uncertain. There was, also, a 2 A, much cut, giving A 458°4,
which could not fit into the ubove, and is extremely sharp, belong-
ing to the A 4542 series ; 8o that there is, probably, some mistake.
As measured from F sharp, the organ approaches to the low pitch
of B. Bchmidt, of whom Chr. Smith was a nephew. Both pipes
belong to Messrs. Hill and 8on, who repaired the organ.

(2) A4389 ECG5220 [MC 5251, JC527°3), 82:96. (Ellis)
1869, Dresden ‘Theatre. Fork sent officially from Leipzig to the
Bociety of Arts, and lent for measurcment. (See also A 4378,
439'1,and 40°4.)

*MA439°0 (JA437'5, EA441'5), C525, 82'95. (Ellis.) London;
8t. Mary's Chapel, Paddington, next the Lying-in Hospital, date
and maker unknown. The organ was repaired by Messrs, Beving-
ton, and the 2C 262'5 was measured direct; also another C526'3, a
fifteenth of the mounted cornet, t organ ; a stop which has
long gone out. I have taken the pitch from the larger pipe.

(1) MA 4394 MC and JC5256 [EC621'5), 4 E164'25, 82:97

Delezenne.) No date, Lille. Old fork, purchased at the sale of
the Marquis d'Aligre; prongs, 174 mm. long. From its value,
4 E 164'25, Delezenne flrst derived 4JC131°4; and then, taking
three just Fifths up, reached 2 A 44348, which he regarded as the
pitch. But this would only do on the open strings of a tenor
violn. The orguns used the flatter Fifths of the mcuntone tem-
perament. Hence I have derived the MA, MC, JC, and EC im-
mediately from the pitch of E.

2) A439°4, EC522'5 (MC 5256, JC 52727, S298. (Scheibler's
“ ! 'p. 53, No. IlI. ; given as A 439'16 at 69° Fahr.,
here corrected to 69° Fahr.) 1834c, Vienna; Opera. Fork be-
longing to Scheibler or his friends.

(3) A439'4, EC522'6 [MC 5256, JC 627°3}, 8297. (Ellis.)
1878, Dresden Fork prepared for me bKIthe Court organ-
sent to me by Herr Moritz Fiirstenau,

builder Jehmlich, and
librarian of the theatre. (See also (2) A 4349, A 487°8.)

(1) A 439'8, MC 625'7 [JC527'3, EC 52265, 82 €8. (McLeod
and Ellis) 1812, France; P'aris Conservatoire. (cpy of a fork
(compared with the original, which is not in good condition, by

|

M. Cavaillé-Coll, who pronounced it *sufficiently correct’’)
served in the Musée du Conservatoire (No. 492 of wta]oguc?. and
purporting to be that used in 1812 at the Conservatoire. (Com-
pare A 4409, and A 435°2.) The catalogue says that it is the fifth
of a tone flatter than the diapason normal ; it is, actually, $0'16
sharper. Length of the onginal, from bend to prong, 3% in.
convcnf]in prongs, conical brass cup at bottom of stem. top
in crushed, as it from being held 1n a vice. The fork is a very
poor one, and its sound is scarcely audible for 10sec.; but, as
compared by my son, it also gave A 439°5,

°(2) EA 439 5 [MA 4369, JA 436'5), C522'7, 8298. (Ellis.
1855 ; Organ of Purish Church, Barking, Essex. The origi
organ was built by Byfield and Green, 1770; but the pipes were:
shifted a Tone, and cut and equally tempered, by Walker in 1855.
It was, therefore, probably an A foot organ originally, for A 474°1
Ei\'ou B Aut 5073, which 1s just a quarter of a Tone flatter

5227, and hence could be easily cut down toit, and the markings
on the pipes show that old B flat was made into new C.

A 4399, EC 5232 (MC 5263, JC 5279}, 8 2'99. (Delezenne.)
Turin, 1845. Fork obtained and leat to M. Delezenne by M.
Marloye.

(1) A 44070, EC 523-25 [MC 52638, JC528, 8 300 (Lissajous,
cit«{ by de la Fage.) PurLlu. 1829. Orchestra pitch of opera (see
(1) A425'8). Fork veritied by M. Monneron for A. de la%?uge.

(2) A 4400. (Wieprecht, cited by Fr. Com.) 1830, Berlin
opera. OUriginal statement by Wieprecht not found.

*(3) EA 4400 [MA 4374, JA 436), C523'2, 83°00. (Ellis.) 1878,

ndon. Messrs. Gray and Davison’s stan pipe for organs.
They told me they had lowered their pitch lately.

(1) A440 8. EC523'5 [MC526°6, JC5283), 83:01. (Scheibler
measured this as A 440 by his own forks, which were adapted for
69° Fahr. ; hence, correcting to 59% Fahr., we have theabove.) 1834,
Stuttyrart ; Congress of Physicists, who accepted Scheibler’s pro-
posal, which Scheibler says }'“ Tonmesser,” p 63, was selected us
the mean of the variation of Vienna grand pianos by temperature.
de la Fuge says that this very fork was measured by Lissajous in
1856, at the request of M. Bodin, and found to be A440'3. The
French measures are intended for 59°F., = 15°C. Hence the differ-
ence would be only VO 1; and, if Lissajous really measured at
55° Fahr., the agreement would be complete. But, as the great
Diapason Normal is A 4354, in place of A 435. there is no reason to
sugpoae that the measure was e with such extreme accuracy.
Whether this standard fork exists still, and where, or how it is
preserved, I do not know.

*(2) EA 440 2 [MA 4377, JA 436'3], C 5236, S 3:01, pressure,
8in, (Elis.) 1879, London; Messrs. Walkers’ stan pipe.

A4403, EC5236 [MC5b 67, JU5284)], 8301. (Scheibler's
* Tonmesser,” p. 53. No. IV.given as A 440'1 at 69° Fahr, and
here corrected to 59° Fahr.) 1834c¢, Vienns Opera. Fork belonging
to Scheibler or his friends.

MA 4404 [JA 4390, EA 4929), C 526'8, 2 C 2634, 8301,
(Ellis.) London, date unknown. Old fork, found by Messrs. Bishop
in an old amateur organ at Westminster. It was a large fork,
giving the 2C.

LA P44o% EC m};s MC 526, JC el e];g 0 (Delezenne.)
a, Puris ra. Fork suid to have been adjusted to this pit.
by M. Pleyel, date unknown. pitch

*(2) A440 6. (Delezenne.) 1854, Lille. Organof 8t. Catberine,
repaired, and evidently re-tuned to concert pitch.

°(3) EA4405 [MA 4379, JA 436'5) C5237, 8302, (Ell's.)
1878 ; Messrs. Bevington’s standard pipe. But Messrs. Bevington
said that they have since raised their pitch 2 to 4 beats ; hence,
possibly, they use about E A 444, C 528.

A 4409, EC524'3 [MC527'5, JC 5291, 8 303, (Scheibler's
** Toumesser,” p. 53, No. 4, wherc it is given as A 4407, at
49¢ Fahr., and is here reduced to 59° Fnilx;i. 183 4c. i
goillsen't:suc)hxrgbf?con;h nutg (I’usli?ln OCl))gem (cited by M. Cavaill‘=

'oll as eibler’s pitch of Gran ra in 1834). This
rusted by Scheibler’s so much as A 435°2. ) Was not

(1) A 441'0, EC 524'5 (MC 527°6, JC 529-2], 8 3-04. (Delezenne.
1836-39, Paris Opera. l'[ork of M. Leibner, whose duty it waseu;
keep the pianos of the opera to the pitch of the orchestra,
for rchearsals. Veritied by Meyerbeer nt the rehearsal of the

* Huguenots.” In 1849 it agreed precisely with the oboe
Verroust, which gave the pitch at perfonmfnce. of M.

(2) A441°0. (Cagnard de la Tour, from di
Cavaillé-Coll), Parme, 1536 ; Opera Comiqne.” ¢ 18 Fago and
(3) A 441°0- (Fr. Com.), 1859, Dresden Opera. Fork sppa-

rently sent by Kapellmeister Relssiger, who wrote, * Th
elevation of the diapason destroyn!g:nd effaces the oﬂ(:‘tg:e:c%
churacter of ancient music—of the master-pieces of Mozart,
Gluck, and Becthoven.” Reissiger’s own fork was (1) A 435,
The en pitch was intentionally A 440. (Bee A 4389, see,
also, the proceedings of the Dresden Conference, Art. 28, p. 313.) !
(4) EA 4410 (M A 4388, JA 437), C524'4, 6 304. (Ellis,
1879, London. Church organ pitch of Mensrs. Lewis, of Bi‘ian)
from a fork lent me by these well-known organ-builders. ’
A 441°1, EC5246 [MC 5277, JC529'3], 8804, (Bcheibler's
¢ Tonmesser,” p. 68. No. V., where it is given as A 44087 at
69°Fahr., and is here reduced to 54°Fahr.) 1534. Vienna opera.
Scheibler as a trustworthy A of the

Fork given by Pro. Blahetka to
Vienna orchestra. Cited as A 4407 by Delezenne, who confused
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it with the Berlin fork, A 441'8; de la Fage apparently cites this
as both A 440:37 und A 440°'33. This fork was found in a lumber
room in Scheibler’s former dwelling in 1879, and was lent to me
for examination. It had the words, *‘ Professor Blahetka, Wiener
Orchestra,” written on the inside of the prongs. It had, appa-
rently, been slightly wrenched, and could not well be counted for
6 secs.; it was also exceedingly rusty. Its present pitch, so far
as I could ascertain, is A 4399, so that it haslost V 1°2, owing to
ill-treatment. This is the largest loss in any tuning fork I have
yet been able to ascertain (see p. 297, and A 441°8, (1)A 443°2).

A 4412 EC524'7 [MC527'8, JC529'4], 8305. (Ellis.) 1878,
London, C«gvent-gu en. Fork then in posscssion of Messrs.
Bryceson (since retuned), giving the pitch to which the orgun at
Covent-garden Opers was tuned in 1878. In 1879 it was raised to
A 445°6, which see, while in the theatre itself Mr. Hipkins observed
it by beats with his own fork ns A 419°7, which see. Mr. Hipkins
also recorded the pitch of the harmonium at Covent-garden, June,
1877, as A 449°2, and in July, 1578, as A 447°5, while the orchestra
at this lnst date was (2) A 4499, See these numbers.  The heat of
the theatrp sharpens the organ, so that when, in 1579, Mr. Pitman,
the orgunist, adopted the plun of keeping the A of the organ going
for half an hour for the band to tune by, the pitch rose. In 1550,
the pitch is to be reduced to the French A 435'4.

EA 4413 (MA 4388, JA437°3], C524'8, 8305, (Ellis.) 1842,
London. Fork bought about 1842, when Mr. Hullah was giving
lessons in uié:;riug on Wilhem's method, and issued by his autho-
rity, stamped, * Do. 512, vib. per sec. (. J. W. Parker, West
Strand.”” Another copy issued at the same time, and bought by
Mr. de Pontigny, measured C $25°06, or within 0'2 vib. of the same
pitch. The error was thercfore not the fork maker’s. In his
report to the Society of Arts on Uniform Musical Pitch, 3rd June,
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
important orgnns had heen tuned to it, and also states in a note
that Mr. J. H. Griesbach had measured the fork by his process,
and found it C 521'6. This statement shows the untrustworthi-
ness of both methods. A particular point had been made of
reaching C 512, and € 524'8 resulted, being 8 *43 too sharp, that is
very nearly a quarter of a tone, and not, us Mr. Hulluh says, &
quarter of a semitone.

® (1) MA 4417 (JA 4410, EA 446'1), MC5284 [JC 531'7, EC
8306, B flat, 472:G, S 3:07. (Ellis.) 1690, Hampton-court. Bern-
hardt Schmidt's Organ. TFirstly, a B fat pipe (12 in. long and
1'2in. in diameter), belonging to this orzan before it was altered
by Mecasrs. Hill and Sons, and in possession of Messrs. Broadwood,
WHY e d as 470°9, at first ; Lut after the mouth had been
cleancd at 4729 and 4723, mean 472°6, here adopted, all reduced
to 59°F. Messrs. Hill informed me that they had not altered the
pitch of C when repairing the onran.  Secondly, on 15th August,
1878, I measured the pitch of C of the Choir Organ at Hampton-
court Palace as C528'7. (Sce MA 442.) Thirdly, on 14th October,
1878, I measured at Messrs. Hill and Sons’ a perfectly untouched
1 A from the old Echo Orgun at Hampton-court. I had to tune a
ipe to the Octave below, as my mcasuring forks did not reach so
igh, and this gave me A 441'25 at 59 Fahr., whence MC 527°9.
Fourthly, Dr. Robert Smith (*“ Harmonies®’’ 1859, p. 192) measured
his Trinity College Organ D, which was B. Schmidt’s original C
(for the pipes had been shifted), in September, “* at temperate or
thereabouts,”” as V 524 ; in November, when ¢ cold,”” as V 508; and
inAugust, when * pretty hot,” as V536, If we assumeo *“pretty
hot” to mean 72° Fahr., ¢ temperate or thereabouts” to be 504+,
and *“cold” to be 21~ Fahr., which is possible, then the numbers of
these three temperatures gives the original € as 5258, 5286, and
528'1 respectively, which agrees remarkably well with the ahove
MC5284. Dr. R. Smith’s method of measuring by a weighted
string was perhaps not safe within 4 or 5 vib., and the method of
reduction of temperature is a!so not perfectly safe. From these
measurements, there can be little doubt that this was one of
Bernhardt Schmidt's pitches. (Mr. T. Iill is positive that there is
no truce of the pipes ever having been shifted.) But it also seems
to be certain that he used a sharper pitch at 8t. Jamex’s Chapel
Royal, and Durham Cathedral. (See A 474°1.) What he used at 8t.
Paul’s cunnot be inferred with certainty. {S8ee A 444°6.) The Temple
organ is also doubtful. All thesc organs scem certainly to have
had A441°7 at one time, and both the Temple and St. Paul’s were
flattened by Bishop. (See end of remarks on (1) A 422'5.)

® (2) MA 4417, (Hill.) 1814p, London; Whitehall, Banqueting-
room. Mr. T. Hill kays that this organ was sharp, and of the
same pitch as Humpton-court before he altered it; but it had
been altered by Elliott in 1814. It is possible, however, that it
was originally as sharp as the orim’.nal Durham organ (seeA474'l]).
‘before Mr. Hill had to deal with it. It was the first orzan buiit
by Bernhardt Schmidt in England. Indeed, it is said that
Cia.rlca II1. sent for him on purpose to build it. It was always in
the banquetting-room; so that it escaped the flames when the
chapel was burned, and George I. afterwards openced the ban-
quetting-room as the Chapel Royal. Purcell was organist there.

(3) A 4417, EC5253 [MC 5284, JC 530:0), 83'07. (De Prony’
from de la Fage ) Paris, 1832. Proposed asa standard by De Prony,
according to A. dela Fage. It will be ohserved that the ECand JC
here are different from what they are in (1) MA 441'7. The reason
is that here they are tauken from an original A, and there from an
original B flat.

* (4) EA 4417 [MA 4391, JA 437'8), C525°3, 8807, re
3] inches. (Ellis.) London, Avg. 1676, Standard pipe of Messrs

Hill and Sons, organ-builders. Heore again the numbers are
different from (1) MA 441°'7, bocause they are calculated from an
original C

A 4418, EC5254 [MC 528'6, JC 530'2), 8807, (Scheibler,
“Tonmesser,” 8 53, given as A 441'625, here reduced to 59° Fuhr.)
1834 ¢, Berlin ; Opera. Considered by Scheibler a trustworthy fork
of the Herlin Orchestra; but he was certain that Berlin forks
varied V1'5 to V2, and thought this sutficient to make a part
possible or impossible to a singer. M. Cavaillé-Coll, who cites
this, also cites A 441'025as a (ritch of the Vienna opera measured
Ly Scheibler, but I do not find it in his book. This fork was found
at the same time and placc as A 441°1; it has been a good fork,
and cun casily be counted for 10 seconds, but it is very rusty. It
now measures A 440'9. Hence it has lost V0'9. The other fork
had lost V1-2. The beats between the forks in Scheibler’s time
were 0'76 per sccond. They were now, by the measurements, 1'07,
and by observation 1°0, which was difficult to obscrve with accu-
rucy on account of the badness of the other fork. Hence the beata
between them have increased 24 to *8. This is accounted for by
the difference of their loss, 12 — '9 = '3. This loss by rust is con~
siderable. Large forks do not seem to suffer so much. Scheibler’s
V 219, found at the sume time, is now V 218'i7, and hence has lost
‘23 by rust'  (See (1) A 443-2 below, and Art. 10, p. 297.)

® (1) MA 4420 [TA 4406, EA 444'6), C 5297, S 3'08.
London, 1690. B. Schmidt’'s Organ, at pton-court, m¢
from the unaltered C of the choir organ (see MA 441°7). Messrs.
Hill hud altered the temperament to equal, and I measured their
EA 445, which agrees closely with the above. All at 59° Fahr.

(1) A 442'5, EC 5262 [MC 529'3, JC532'0], 83'10. (Delezenne.)
1854, Parin; Italian Opera. As determined by reeds giving that
pitch, for which there 18 no other authority.

(2) A442'5. (Fr. Com.) 1859, France; Toulouse, Opera.
(See (2) A437°0.) Fork sent by M. Mériel, Director of the School
of Music at Toulouse.

(3) A442'5. (Fr. Com.) 1859; Brussclls, Theatre. Pitch recom-
mended and used by M. Bender, Musical Director to the King of
the Belgians, a quarter of a tone flatter than his military pitch,
A 455'5, which see.

* A4427, EC526'5 (MC520°6, JC531:2), 8311. (Ellis.) 1878,
Austrian.  Small Fruncisern organ at Vienna, kept at modern
pitch (compare St. 8tefan, (2) A 443°2) for the purpose of musical
services und performances (*‘zur Beniitzung bey musikalischen
Aemtern oder Auffuhrungen). From a fork tuned for me by
Organ-builder Ullmann, who alse tuned C 5255, showing that the
temperament wus equal, but not quite perfect. (See large organ.
A457°6.)

(1) 4430, EC 526'8 [MC 529'9, JC 53167, 8 3'12. (Fr. Com.)
1859 ; Bordeaux, Opera. Apparently the fork sent by M. Mézerai,
conductor of the orchestra, who said that he first adopted the
Paris pitch, A 448, but found it fatigued his singers too much,
Yet the difference between that pitch and this is burely a comma.

(Ellis.

(2) A443°0. (Fr. Com.) 1859, Germany, Stuttgardt, Opera.
® (1) A 443°1, MC 5301 [JC 5317, EC 5269}, 8§3'12; pressure
3in. (Ellis.) 1815¢, Durham; organ built by Bernhardt 8chmidt,

as altercd by shifting.  One of the original pipes, 2 B//at, was of
exactly the sume dimensions as that from Hampton-court (see
A 441°7); but, as it had becn pieced by Bishop, I sclected the2 A,
which wus unpicced. It is, however, certain that this 2 A was
originally 8chmidt’s 2 G sharp, giving A 474°1, which see. The
present organ, by Willis, is in his own pitch (see A 444°7).

(2) A 443'1, EC527°0 [MC 530'1, JC 531'8], 83812. (Elis.)
1869, Ttaly ; Bologna, Licco Musicale. 'Fork sent officially to the
Society of Arts as representing the pitch used at this Licco. Mea-
sured graphically by Sig. Lorenzo della Casa, Professor of Physics
at Bologma, and the engineer Sacchetti, and by the siren by Rig.
Carlo Verardi, Professor of Music there, as 443'88; apparently a
mean of many attempts. Meant for A 444.

(1) A 443'2, EC527'1 [MC530'3, JC531'9], 83:18. (Scheibler,
as cited by Delczenne, who gives A 413°0; but, if Scheibler pub-
lished the numbers, they must be reduced to 59° Fahr., as above.)
1834, Vienna ; Streicher. Although I cannot find this pitch in
Scheibler's * Tonmesser,” a fork, with diverzing prongs, and very
rusty, was found at the same time as the forks A 441°1 and 441'8,
bearing the name *¢ Streicher,” in ink, inside one prong. The fork
now measures A 442'78; hence it has, apparently, lost V0'43 by
rust, which is not excessive. (See Art. 10, p. 297.)

® (2) A 4438, EC527'1 [MC 5302, JC 531'7), 8313. (Ellis.)
1878, Austria ; Vienna, 8t. Stefan Cathedral . From a
fork especially tuned for me by the Organ-builder nn, giving
A 4401 at 9R. The pitch was intended to be the same as the
opera (ree (2) A 446°8), and the organ was tuned to the same fork.

80, there must have been an insufficient allowance for tem-
perature. This is, however, a modern pitch, and does not at all
represent the ancient %itch of this organ, which was a very old
one when described by Hopkins (* Orgun ”’ ed. 1870, p. 406).

(1) A 443'3, EC527'1 [MC 530°3, JC 531'9), S3'13. (Wélfel.)
1836, Paris ; Walfel’s pianos. Cavaillé-Coll, who cites this pitch,
explains thut Wilfel, a piunoforte-maker in Paris, made a tono-
meter for himself from Scheibler’s description. Delezenne and
de la Fuge attributes the measurement to Scheibler, but I find
nothing about it in Scheibler’s works.

(2) A443'3. (Fr.Com.) 1859, Germany, Gotha, Opera.
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* EA ‘4 [MA 4408, JA 439'4], C527'3, 83°13. (Ellis.) 187!
London; Messrs. Bryceson’s stang g pipe. ( ) 1618,
A 4435, EC527°4 [MC 5305, JC 632°2], 8314.
1859, Germany, Brunswick, Opera.
Kapellmeister Franz Abt.

o (1) EA 4437 [MA 4410, JA 430°6], C521'6, B314; pressure,
8in. (Ells.) England ; Salisbury, St. Edmund’s; the pitch
subsequently rai From a pipe at Messrs, Walkers. g)ate
unknown ; pitch apparently modern. .

* (2) EA 443"7. (Elis.) London, St. George's-in-the-East.
From a pipe in possession of Messrs. Walkers.

EA 444'0 [MA 414, JA 440), C528, 83°16. 1860. Intended
but uqexecuted standard of the Socicty of Arts. For real standards
see (1) A 4494 and 4457 ; and for copies, see (5) A 448°0, (2) 4454
(2) 445'1. This was also proposed by M. Aristide Cavaillé-Coll in
1858 (see A 444°3).

EA 444°2 [JA 440°2, MA 441'5], C 528'2, 83°16. (Ellis.) London.
014 fork, date unknown, marked *C., Philharmonic.”” T cannot
assign a date, but, as it does not belong to the old C528 pitch, I
put it in eq. temp.

*(1) A444'3, EC5284 [MC531'6, JC533°1], 8317, (Cavaillé-
Coll, “du Ton ﬁ'omm.l." p.13.) 1810. France ; St. Denis, cathedral
organ, as re-built by M. Cavaillé-Coll, who advocates the use of
A 444, EC 528 for the standard, like the Society of Arts.

*(2) 444°'3. Temple organ, altered. (See Appendix No. 9.)

(1) EA 5 (MA 4410, JA the snm{i}. EC5258'5 [MC527°5,
JC529°2), 16 F 44:098, 8318 (De Prony, * Mdéc. Anal.,” Part 2, p.
495.) 1815, Paris. It was determined as the unison of a brass
wire, 1'48 metres long, weighing 12783 millegrammes, and
stretched by a weight of 15000 wmillegrammes. The usuul formula
(g. 298, note 5) gives the same result. Of course, thereis consider-
able uncertainty. Possibly both this experiment and the former

A 438'2) referred to the same real pitch, but, if so, as they differ
V63, they would serve to show the untrustworthiness of the
method. De Prony uses et:]hual ten;i)emment only, and considers
that this pitch is that of the actual orchestra, which he says is
about one-twelfth of an octave above the old ton d’église em-
gxyed by Bauveur. He reduces this and the experiment in
438'2 to give C132'29 and C130°36 (which should be, tuking
equal temperament, EC 132'14 and EC130°28). 'Then he reduces
both by one semitone, and obtuains what he supposes to be the old
ecclesiastical pitches, C124 and C123 (which should have been
C124'7 and C122'97) ; and he then compares them with Sauveur's
C 122 (which should have been C 120875, see A 406'6). 'The whole
is entirely Equal temperament should not
have been employed, nor can the orchestral Pitch of 1815 be
assumed as the ton de chambre of the ton d'¢glise of 1713; nor,
finally, does Sauveur represent his pitch as the ton d'église.  The
mean of these two experiments of de Prony, is EA441'35. M.
Cavaillé-Coll (““ Du Ton Normal,” p. 13) cites from de Prony the
mean of two experiments in 1832 (instead of 1815) us A 441°916.
Can they be corrections of the same !

(2) 444°5, EC 528'6 [MC 531'74, JC 533-3), 88:18. (Lissajous,
from 43? ?a Fage). 1858, Madrid, Theatre Royal. Smi't to
Adrien de la Fage by D. Hilarion Eslava, Maltre de Chapelle
to the Queen of Bpain. The ton de chapelle is said to be an equal
semitone flatter. (See (1) A419'6.) French pitch was adopted by
the Spanish Government, 18th March, 1879.

* EA 4446 [MA 442, JA 440°6], C 5287, 8 3-18. (Ellis.) 1877»
London ; Bt. Paul’s Organ. Fork, in possession of Mr. Hipkins.
tuned to a piano which had been tuned to St. Paul’s organ for the
performance of the Passion Music in March, 1877, and had been
observed by the organist, Dr. Stainer, to go well with it. But this
was after the orgun had been adjusted and almost rebuilt by
‘Willis to his own’ pitch, A 4456'2, which is only V6 sh r than
the above, and hence implies that the piano was tuned to the
organ at 57°6¢ Fuhr. in place of 59° Fahr.

* A 4447, EC 5289 [MC 5320, JC 533-6], 8318, (Ellis.) 1679,
England. Durham Cathedral organ, after it had been rebuilt by
V{llhs to his own pitch, A 4452, from which my measurement
differs by only V05, and considering that the Durham organ was
measured in the organ at 44" Fahr,, and Mr. Willis's standard
pipe separately at 61°6° Fahr., and then both reduced to 59 Fahr.,
1t shows a very satisfactory agrecement.

(1) A 444'8 EC 5289 [MC 532°0, JC 533'7], 319 (Fr. Com.)
1859, Italy, Turin, Opern. This was apparently the fork sent to
the Commission by M. Coccia, director of the Philharmonic Society
at Turin, and macestro di capella of the Cathedral of Novdra. .
Coocia eays that this pitch is the mildest (il piu mite) that he has
met with.

(2) A 4448 (Fr. Com.) 1859, Germany, Weimar, Opera.

(8) A ‘8 (Fr. Com.) 1859, Wiirtemberg; concerts. Fork
apparently sent by Herr Joseph Abenheim, Kapellmeister.

(1) A 444'9, EC529'1 [MC532-21, JC5333], 8319, (Lissajous,
from de la Fuge.) Naples, 1857 ; San Carlo. Fork sent b
Mons. E. Guillaume, conductor of the band of the Theatres Royal,
Naples, to the (French) Society of Pianoforte-makers.

(2) A444'9. (Hipkins.) 1880, London; her Majesty's
Fork of the theatre. See (2) A436°1, and (2) A 445°5. sty's Opers.

(1) A '0, EC 629'2 (MC 5328, JC 534}, 83-20. (Nike.) 1862.
Austria, Vienna, Pianos. Th&&lmo of Kapellmeister Proch,
while the opers was at A 466, which see; and also A 454.

Fr. Com.)
Fork apparently sent by

(2) A 445°0. (Schmahl.) Germany, Hamburg. This was given
me by Herr Schmahl (see A 494'5) as the “olllﬁmnbutg pitch,”?
but at what date is not stated.

1) A 4451, EC529:3 {MC 532'4, JC 5341], 8 321 (Scheibler’s
“Tonmesser,” p. 53, No. VL., given as 141'87, at 69° Fahr., and here
reduced to 59° Fahr.). 1834¢, Vienna, Opera. Fork belonging to
Scheibler or his friends, the highest of six of Vienna, of which he
gives the measure, and he considers it tobea “ monstrous owth **
(Auswuchs). This is, apparently, the fork cited as A 445 \f Dele-
zenne {Lille Mem., 1854, p. 15), und also by Cavaillé-Coll (* Da
Ton Normal,” g 13). It is cited beth as A 445 and A 44544, -
apparently, by de la Fage, who gives the latter number to the
Vienna Conservatoire.

(2) EA 445'1 [MA 4425, JA 441-1], C529'8, 8 3-20. '(Ellis..)
London, 1578. Fork sold by Cramer as Society of Arts pitch, in
possession of Messrs. Bishop. organ-builders.

*EA 445°¢ [MA 4425, JA 441'2], C5294, 8320 (Ellis, at
59¢ Fuhr.), London. Church pitch of Mr. Henry Willis, to which
aretuned the present orguns of St. Paul’s and Durham Cathedrals
(see A 444'6 and A 444'7), and also of Salisbury Cuthedral, built
1878, of Glasgow Cathedral  Established Church of Scotland), and the
new Episcopal Cathedral of 8t. Mary, Edinburgh, all recently builg
by Mr. Willis. This pitch was derived from a pipe tuned at 65° Fahr,
to a Society of Arts iork, by an unknown maker, now mislaid.
Now, the pipe giving C 5294, at 50° Fuhr., will sound C 5327, at
65° Fahr., whence we derive EA 447°9. This mnkes it probable
that it was one of Cramer’s forks (see (2) A 448'1). It was really
flatter than Griesbach's C 534'46, intended for C 528 (see (1) A
449-4). I am much indebted to Mr. Willis for much polite atten-
tion respecting his organs.

A445'4, EC5207 [MC532'9, JC534'5), 8321 (Delezenne.)
Vienna, 1845 ; Conservatorium. Fork obtained, and lent to M.
Delezenne by M. Marloye.

(1) EA445°5 (MA 4428, JA 4415), C56297, 8321. &Ellis.)
London, 1860. Copy of Broadwood’s medium pitch, made for the
Society of Arts, 1860 (see EA 4459 and (1) 446'2).

(2) A445°'5. (Hipkinsund Ellis.) October, 1879, London. Her
Majesty’s Opera band durini performance, from a fork tuned by
Mr. Hipkins, and meussured by me (see (2) A 444°9).

(Ellis.L 1879,
f Mr. Pitm

A 4456, EC529'9 [MC533°1, JC534°7], 8322
London, Covent-gurden. Fork in the pc ion o
organist, and Sig. Vianesi, conductor, to which the organ at
Covent-garden Opera was tuned at the beginning of the season of
1879. Mr. Pitman said that the new pitch was settled at the end
of the previous season, because it was impossible to get the oboe,
bassoon, and flute to pluy at a lower pitch. He also said that the
singers themselves, having been use& to a higher pitch, objected
to using a low one. During actual performance, when the urgan
A was given out for the bund to tune from, Mr. Hipkins found
A 4497, see also A 41°2.

A 4457, EC530'1 (MC533°2, JC&N‘SJ. 8322 (Ellis.) 1860,
London. Fork made by Mr. J. H. Griesbach to represent 2 A

ually tempered to his 1C528, which was really C534'46 (see
m A 449'4). The box containing it says:—* The Pitch of the Fork
producing the note 2 A (in musical notation] derived from the
above-named 1 C {also in musical notation), was obtained by a
monochord, the length of its string 20in., tuned to the note 2C
(in musical notation] from the 1 C528 vibrations in a second, the
whole length of string being equal to 1000, the tempered 2 A is
produced by 594 thousandths.’’ It should be 594'6036. With so
short a string, tuned to the Octave b-low by ear only, errors were
inevitable. It is remarkable that this Bitch is more nearly what
was wanted (A 444) than Griesbach’s C 53446 (see (1) A 449°4).
Fork lent by the Society of Arts. (See (2) A 448'4.)

*(1) MA 4458 [JA 4472, EA 4502}, MC 5333 (JC 536°6,
EC 5354, 2 B flat 477 ; pressure, 27 in.; §323. (Lllis.) Experi-
mental pipe, intended to be an exact copy of the Hampton-court
B/lat pipe (see A 441°'7). The length, diameter, and pressure of
wind were the same ; yet, instead of 472'6, I obtained 477. The
difference must have been in the mouth, foot, and newness, and
serves to show the kind and amount of error (80°15) that may be
expected in the numerous cases where 1 have had new pipes
constructed. Under 3} in. und 4 in. pressure, the pige gave
B /lat 478'1 and 48001, whence MA 446'8 and 448°6. ut the
pressure 2} in. hus been retained here beeause it was that used
at Hampton-court, where the originul pipe existed.

(2) A 445°'8. EC 53015 (MC533°33, JC535]. S3'23. (Lissajous,
from de la Fage.) 1856, Paris, Opera. Exict piteh, on the
authority of M. Bodin, professor of the pinno and harmony.

(3) EA 445'8 (MA 443'1, JA 441°8], C530°1, 83'23; pressure,
8in. (Ellis.) 30th September, 1867, London, Exeter-hall. Both
organs, built by Messrs. Walker; measured from a Iipe of the
larger organ in their possession. Since sharpened to A 447°3.

EA 4459 [MA 4483, JA 4419}, C530'3, 83'23. (Ellis.) TLon-
don, 1849-34. Broadwood’s original medium pitch, belonging to
the widow of the tuner Alex. Finlayson, who died 1854. The
original fork having gone out of the possession of Messrs. Broad-
wood, a copy was substituted for it, C 530°6. An older copy, made
for the Society of Arts in 1860, is C 529'7. These different values,
5207, 530°3, 530°6, are good examples of the errors usually made
in copying. (See (1) A 445'5and (1) A446°2.) Thisﬁtcbwuchown
quite empirically, by filing down an older fork. e present fork
is the one of which a copy was sent to the French Commission on
Pitch, 18589, and is called in their Report No. 2, A 452'6, showing
that some grave mistake must have been made in measuring, cal-
culating, or printing.
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(1) A 446°0, EC 5304 [MC 533-5, JC 535'2) 8323, (Delezenne.)
1854a, Paris; Pleyel's planos. Fork given to Delezeune by M.
Baunier, organist and music-seller, Lille.

(2) A 4480. (Nike.) 1859, Dresden, Opera. No authority but
Niike's own is given, and in Dresden, it is denied tuat the pitch
was ever so high. (3ee, 438'9.) But, during the performance. the
pitch may have risen with the temperature, as it would affect
the wind iustruments This wais probably the case here, the

itch being tauken during performance. (See A 4456, 447°5,
) 449°9.)

(3) A 446°0. (Fr.Com.) 1859. Austro-Hungary, Pesth, Opera.
Apparentiy from a fork sent by the Kupellmeister, Herr Franz
Erkel, who considered it high time to stop the irregularities
which had been hitherto allowed in pitch.

* (4) MA 446°0, MC 5336, B natural 498°63; pressure, 3} inches;
B83-23. (Ellis,) This was merely an experimental pipe, to show
the effect uf a difference of diameter, when the length remains
unaltered. This pipe was 12 inches long and § inch wide;
compare (1) A 445°8, for one, 12 inches long and 1°Zinch in dia-
meter ; A 434°7, f. r one, 12inch+slong and ‘95 inch diameter. The
following is & comparison of results : —

PRESSURE.
Diameter. %’ inch. 3} inch, 4 inch.
1°2 in. ...... 477°04 ..., . 4781 ... 480701
05 in, ...... V48687 ... . :

*75in. ... V49721 ...

(1) EA446'2 [MA 4436, JA 442'2), 05306, B3:24. {]Ellin.)
London, 1 54-79. The copy of Broadwood’s medium pitch, now
used in their house for pianos not meant for public concerts. 8ee
EA 445'9. This is the pitch to which Mr. Randegger has adapted
his indications of compass of voice. &ee Art. 21, p. 303.

(2) A 4462, EC530#3 [MC 53377, JC535-2], R3-24. (Lirsajous,
from de i« Fage.) 1856 Paris, Opera. Fork communicated tu
the French Roclety of Planoforte-umakers, 1st 8eptember, 1856.

(3) A446'8 (Lissajous, from de la Fage.) 1856, Paris
Oonservatoire.

(4) A446'8. (Fr. Com.) 1859. Holland, the Hague, Conser-
vatoire. Ap;arently the fork sent by M. Lubeck, director of the
Conservatoire there, who said that he himseli had had tocontend
with continual rise of pitch.

A 446'6. EOA31'1 [MO534'3, JO536), 83:28. (Delezenne.)
Milun, 1845, kork obtained und lent to M. Delezenne by M.
Maurloye.

A 4467, EC531'2 [MO534'4, JO536) 83:28. (Ells.) 1876,
Tondon Fork bought at M. ssrs. Cramers’, as giving convert
pitch ; I was « ffered the Focicty of Arts forks f I liked, ** they
only differed by a shade.” The coresponding O fork bought at
the tinie was C 53324, and hence not quite in correct tune with
it. I don’t know wherethey were using such a pitch at the time.
But I had bought a fork elsewhere, marked ** A Walker,” sowe
years before, which gave A 446-4, practically the saie.

(1) A 446°8, EC531'3[MC 534°5. JC534°2] 8327, (Delezenne.)
Lille, 1851. Festival organ, Fork by which M. Mazingue (sec
A 384°3) tuned the organ.

(3) A 446'8. (Ells.) 1878, Austria, Vienna. Pitch of the
o ra from a fork sent to me by the organ-builder, Ullinan, who
hau charge of the organ there, as the pitch to which it was tuned.
Thir» would, of course, rise with the 1emperature of the house.
In 1860, French pitch was introduced, and was still the rule
in 1€69, as officially communicated to th Bociety of Arts. (See
A 43:+4.) The modern rise, which is stated to be several years
old. is comparsble to that of Covent Garden Theatre. (Nee
Ad441°2, 4456, (22 449°9.) For the pitch of the Vienna opera,
before 1857, see (2) A 458°1, To the above pitth «ere tin d the
orgins of 8t. Rtefun (see (2) A 443-2). 8t. Michael, Kt. P-ter,
and Bt. Maria Rchnee (formerly Minoriten Kirche). Tnis must,
however, be taken only as the mean pitch, The church organ of
B8t. Michael was once as high as the larger Franci-can organ
(see A 457°8), but the pipes have been pieced throughout, and
the pitch lowered. (Abstracted from notes by Herr Ulimann.)

A 4470, EC531'8 [MC534°7, JC 536'4], 8327, (Fr. Com.) 1859,
France, Marseilles, Oonservatoire. M. Aug. Morel, director of
the 8 hool there, a branch of the Paris Conservatoire, wished to
retain old French pitch in order to preserve the brilliancy of the
orche-tra.

A447-3. EO531'9 [MO535°0, JO536°7), 8 3-28; pressure, 3in.
g]lﬁ 1879, London, Exeter-hall. Botl} organs built by Messrs.

alker: from a pipe in their possession (see their former state
(3) A 4458.)

A 4474, EC532:08 [MO535°2, JO5369) 8329, (Licsajous,
cited by de la Fage.) Paris, 1854; Italian Opera. Fork com-
municated by M. n, professor of the piuno and harmony.

A 4475, EC 5323 (MC5353, JO537°0), B3'29. (Hipkins.)
Julv. 1878, London. armonium at Covent-garden opera. G&ee
A 441°3,

EA&(']"I [MA 4451, JA 443°7), 05324 at 59° F., 83-29, (Ellis.)
1877, Gloucester Festival organ, built by Messrs. Walker, and
sul uentlv removed to Brecon ; tuned especially at 64° Fahr,
to a fork sent by the organist. Mr. Lloyd, Mus.B. Cantub,
which measured O 535°16 at 59 Fahr. Hence the organ pipe

was C 535 6, at 649 Fahr, and, consequently, C 532°4 at 58° Fahr,
my standard temperature, whence the rest ure ca.culated.

(1) A448°0. EC532 8 [MC536 0, JC537°6] 83°3:. (Delezenne.)
1854, Paris. Opera Comique, as determined by reeds, sold am
giving that pitch. for which there is no other authority.

(2) A448 0. (Lissajous, in Fr. Com.) 1858, France, Paris,
Grand Opera. ted b

3) A ‘0. (Fr.Com.) 1859, Belginum, Litge. Pitch sta y
l{g 1)>||sa?:i4,;8ngm(éhul. dlre)ct' ir of the Conservatoire, to be the same
with that of Paris. He wished to adopt this pitch, as the extreme
limit, to prevent further advance. red

1) A ‘0. (Pr.Com.) 1859, France, Lyons, Opers, sta
to(h()a mﬁf..?e aSs Paris. )H Georges Hainl, conductor of the
orchestra at Lyons, thought the tari pitch should be retained,
although it was so high, lest the brilliuncy of the orchestra
might be impaired. This shows hew merely orcliesiral the pitch
had become.

(5) EA 4480 [MA 4454, JA 444],C 3328, (Ellis.) 1869, London.
Copy made by Mr. Hipkins of a fork shown to him at the
Society of Arts Rooms, in 1869, as their stundard, but different
from Griesbach’s. Bee (1) A 449°4.

(6) A4480. (S8chmahl.) 1839-40, Germany, Hamburg. Opera
u-der Krebs.

(1) A 448°1. EC 532-9 (MC 536°0, JC537°7), 8332 (Fr. Com.),
1859, Germany, Munich, Opera. Fork apparently sent by Kapell-
meister, Franz Lachner, who was warmly in favour of a settled
pitch.

(2) EA 4481 [MA 445'5, JA 44411], C532'9, 8332 (Ells.)
1878, London.  Fork in the possession of Messrs. Bishop, made
by Walker. No other note.

A 448°2. BC 533:1 [MC536-2, JC537°0), 8332 (Ellis.) 1869,
Germany, Leipzig. Gewandhaus Concerts. Fork sent officially
to the Bociety of Arts, and lent for measurement.

A448'3. EC533-1 (MC538:2, JC537'9) 83:32 (Delezenne.)
1854, Paris, ('pera, as determined by reeds, sold as giving o era
pitch. They beat slowly with the Lilie theatre fork, see A 4505,
There is no other authority for this pitch.

{1) A 448'4, EC533'3 [MO 5364, JC533'1] 83-33 (Lissajous,
cited by de lu Fage.) 185;, Beriin Opera. Fork sent. by Herr
Taubert, conductor of the Opera at Berlin, to the French ety
of Planoforte-makers.

(2) EA448 4 [MA 4458, JA 444:4), 05333, 8333, (E'ls)
1860 Lsndon. KFork purchased at Messrs. Cramer and Co., the
authorised agents of the Society of Arts, stauijed ** Bociety of
vrts, C 528 vib. per sec.” Another copy soid by Cramer easured
C531°1, and I observed thut miost of the copies showed me beat 1
or 2 in a sec. with one another. (See also (2) A 4451, 4457, (1)
449°4. (2) 450°3.) A fork bought at the same timne as the first, and
stainped ** A ¢q. tempt. to C528 vib, per sec. Society of Arts,” was
exactly A 4484, and hence was an exact EA to this O, but not to
C 528, which would give EA 444,

A448'8 EC5337 [MC536'8, JC538:5), 8334, (Fr. Com.)
1859, Leipzig. Fork apparently sent by Herr Ferdlnand David,
director of the Leipzig Conservatoire, who expressed himnself
a(rnng:iy in favour of a uniform pitch as Pumng an end to
many doubts, annoyances, and even caprices.”

A 4490, EC533'98 |MC5%7°13. JO5288), 8335, (Lissajons,
Bull. mo.. Enc. liv., 1854, 1835, Paris, Opera. Experiments made
by Lis<ajous and Fervand, a first vio.in at opera. It s stated
that Murl.ye could find no fork or fixed pitch of the French
Grand Opera.

A449 2 ECS5342 [MOA3T4, JO539°0), 8336, (Hipkins.)
June, 1877, London. Pitch of the harwonium at Covent-garden
opera. (Bee A441°3.)

(1) EA449'4 [MA 4468, JA 445'4], O534-18, 8337, (Ells.)
1860, L-mucn. 'ork made by Mr. J. H. Griesbach, for the
Society of Arts, to represent its proposed standard, 10 5:8, The
box containing it has the note :—** The pitch of the furk produc-
ing the note 1 C [in musical notation ), 528 vibratious in a second,
was obtained by mv apparatus, for registering and printing the
vibrations of strings, shown at the Exhibition of the Boclety of
Arts, 1860." Bee Art. 13. p. 208. Lent by the Bociety of Arts; a
poor fork. which-can scarcely be counted for 10 secs., quite unfit
to be a standard. Bee A 4457 and (2) 448+4.

(2) A449°4, EC534-4 [MC537-8, JC 539-3], 83-37. (Ellis.) 1869,
Germany ; Dresden Opera.  Fork sent officially to the Bociety of
Arts, as representing the pitch of the Dresden Band. by the late
Kapellmeister Rietz, who, at the same time, says that the Dresden
pitch is A 446. Both are apparently errors. Herr Moritz
Fiirstenau, the librarian, says that no such pitch was ever used
at the theatre, and sent me his official fork. A 4478 (see ulso (2)
A 4389), which he believed to be A 440. Herr Rietz apparently
transcribed the pitch A 446 (which see) from Niike’s buoks, and
sent by mistake a Leipzig Gewandhaus fork (see A 448-2), bein
probably very ill at the time. But the fork is ofticially mluf.
and hence I feel bound to insert it. Lent for measurement by
the Bociety of Arts.

A4§g'7 KC534'8 [MC538'0, JO5%9°7). 83-38. (Hirkins.)
1879. London; Opera, Covent-garden. Pitch of the band durin
actua! performance. Taken by beats with a measured fork while

lt.lle organ A was held to tune from (see A 441'2 and 445°6).
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A 449°8. EC 5349 [MC 5380, JO539°7), 83:38.
1859, Prague ; Opera.

(1) EA449'9 [MA447:2, JA 445'8), C 535, 83°39, (Ellis.)
1877, London. Copy made for me by Mr. H. Keatley Moore, of
Messrs. Moore and Moore, of the Btandard fork used by Messrs.
Collard. supposed to be meant for the Bociety of Arts pitch (see
(1) A 449°4, (2) 4484, 445°7).

(2) A449'9, E05350 IM0O538:2, JC 539-8], 83:39. (Hipkins.)
1878, London ; Covent-garden Opera. Pitch of the band during
actual performance (see A 441°3 and 449°7).

(1) A450°'3, EO535'5 [M0538'7, JO540'4), 83'40. (Lissajous,
cited in Fr. Com.) 1856, Milan; Opera.

(2) EA450'3 (MA 4476, JA446:3), 0535'5, B340. (Ellis.)
1860, London. Copyv by Mr. Allen, of Percy-street, of the Bociety
of Arts standard, lent me by Mr. Blaikley, of Boosey's.

A450°6. EC5358 (MC538'8, JC540°6), 83'40. (Delezenne.)
Lille, 1848 and 1854; Opera. Frow forks tuned by M. Colin,
Oboist, during the performance of ** Robert le Diable,” 27 April,
1:54, between the acts, and carefully verified. It was on the
occasion of measuring this fork, that” Delezenne ascertained the
importance of having a string on his sonometer, which was as
thin as could bear the strain of tuning. Using strings of ‘6154
and *1280 millimetres in thickness, he found that the lngths
which gave the unison to the fork were 203'8 mm. on the first,
and 1989 on the second. The former gave a pitch of V430645,
and the latter V150'4776. He. therefore, believes that the thick-
ness of the string produced in this case an error of V10'832¢, or
80'42. (Lille, mem. 1854, p. 1.)

EAMO'% [MA448°1, JA444°7], C5%6, 8341, (Ells.) 1877,
Glasgow; ublic Halls. From the fork settled by the organist,
W. 1 Best, and the late Henry 8mart, organist and composer.
as the pitch for this very tine organ, temperature not stated,
erected by Messrs. T. C. Lewis and Co., of Brixton, lent me by
Messrs. Lewis. This is, apparently, a rather sharp Society of
Arts fork, and is nearly up to concert pitch.

A450'8, EC536'0 [MC539'2, JC540°9), 83:42. (Wieprecht,
cited by Fr. Com.. 1858, Germany, Berlin; Opera. Original
statement not found.

A4510. EC538'3 [MO5139'S, JC 541°27, 83'43. (Mahillon.)
1879, Bruxelles. The standard for brass instruments made for
the Belgian army, by V. Mahillon. The fork sent to me, sold
commercially, was A i51'9. and as M. Mahillon could nnt

uaruntee its exactness, I have eutered the pitch as it exists
theoretically. A large fork subsequently sent to Dr. W. H, Stone
was A 451°7. (Bee further details in Appendix No. 10.)

(1) A451 5, EC 538'9 (MC 540'1, JO541°8], 8345, (Lissajous,
in Fr.Cowm.) 1858. Russia, Rt. Petersburgh, Opera. The tuning-
fork sent by M. de Lwoff, master of the court and director of
the Imperial Chapel at 8t. Petersburgh, was a C fork. from
which this A must have been calculated, and as the three C
forks of Broadwood were misinterpreted as A's by the Fr. Com.,
there is some doubt of this also. M. de Lwoff was strongly
against a high pitch, and concidered that it greatly deteriorated
stringed instruments by imposing thin strings on them.

(2) A'451°6. EC538:17 [MC510'12. JO54i°8) 8345 (Nike.)
1842, Germany; Berlin Opera. Nilke does not speak con-
fidently, as if he had measured it.

(1) A4517. EO537°4 [MC 5404, JO 542°0°, 83-45. (Lissajous,
from de la n:e ) 1847, Milan; Bcala Theatre, Fork com-
municated to A de la Fage, by the director of the Journal
L' Union Instrumentale.

(2) EA 4517, [MA 449'1, JA447°7], C3537°2, 8345. (El'ls.
18784, London. Fork in possession of Messrs. Bishop, mark
C Philha rmonic, possibly meant for the same pitch as A 452°5.

A 451°'8. EC537'2 [MO 5404, JO542°1), 83'46. (Fr. Com.)
1859, Berlin ; Opera.

A 451'9. EC537-4 [MC 5406, JO 54231, 83:46. (Eliis.) 1878,
London. British Army Regulation. Pitch for wind instruments,
from a fork sent by Dr. W, H. Btoue. Compare A 451.

A 458. EC537°5 [MC 510'7,JC 542:4]. 83'46 (Fr. Oom.) 1859,
Lille Conservatoire. Apparently the fork sent by M. Victor
Magnien, director of the Imperial Academy of Music, a branch
of the Paris Conservatoire.

EA 4525 MA 4490, JA448'5],C 538:2, 83'49. (Ellis.) London,
1852-1874. Mean of the pitch of the Philharmonic Band, while
under the direction of 8ir Michael Costa. 1848-1854 ; tuned, during
that period, by Mr. J. Black, of Broadwood's, approved by 8ir
Michael Costa,and recorded by Mr. Hipkins. Retained as Broad-
wood’s highest hlmch till 1874, when the pitch was sharpened at
the instance of Mr. Charles Hallé, see EA 454'7. Thi« was London,
No. 3, of the French Commission of 1858-9, where it is given as
A 455, showing an inaccuracy of measurement, calculation. or
rrlntlng. The copy of this fork, prepared for the Bociety of Arts
n 1860, was C 538'1.

A 452'8. Bchulze's Tynedock organ.

A 4529, EC538'6 [MC 541'8, JC547°2], 83'50. (Ellis.) 1R78,

(Fr. Com.)

(8ee Appendix No. 11.)

London ; Kneller-hall Training 8chool for Military Music. From
a fork lent by Dr. W. H. S8tone. The fork belonging to Messrs.
Boosey, horn-makers, lent by their manager, Mr. Blalkley, gives
A 4525, the difference, ‘4 vib., is merely a difference of fork-
makers. Messrs. Boosey also used a fork O 5383, which is ln'

‘

cloee agr t with the caloulated EC above.

A4530. EC5387 [MC541'9, JC543-4] 8350, (8chmahl.)
Ghickstadt, in Holstein. Organ bullt 1843%; improved by
Bchnitger, 1686 : exawmined by Here 8ch.nahl, in 1879, who found
A between V445 and 444°5, at 49 R. = ¢1v P, giving A 4533 or
A 4528, at 59 F, for which [ have selected 453 as a mean. This
cannot be distinguished in intention from Lehnert’s positiv,
A 455°2, although it is 8009 flatter.

EA 4534 [MA450'7, JA 449-3), 0539-2, 83-52. (Ellis.) London.
Copy by Mr. Allen, of Percy-street, of a fork used by 8ir M.
Costa, at Covent-garden Opera; date unknown. (Bee A 153'5
and (1) A454'7.) Bent me by Mr. B:alkley, of Messrs. Boosey.

EA453'9 (MA451-2, JA4500) 05398, 8354, (Ellis,at 59+ F.)
London. Concert organ pitch of Mr. Henry Willis, to which are
tuned the large organs of the Albert Hall.and Alexandra Palace.
This finportaut pitch, weites Mr. H. Willis to e, * was arrived
at by actual und continued observation of the pirch of orchestras,
especially when there was no organ to emnbarrass it.” It gives
C543:2at 85v F, for which Mr. Willis estimated it at 0541, At
61'5¢ F, when I measured the pipe, it was C 541-3, preciselv the
same as Albert Hall when measured by Mr. Hipkins (see A 455°1).
Mr. Willis builds all his concert organs to this pitch, thus re-
estahlishing the old difference betwesn chambher (?-eonoen) and
church pitch, For Mr. Willis’s church pitch see A 446°3.

A4340. EC5399 [MC5i3'1. JOS44'8), B38s. (Nike.)
1882, Austria, Vienna. Piano of Kapellineister Esser, while the
orchestra was at A 168, the regular fork at A 454°1, and the piano
of the other Kapelimeister Proch at (1) A 445; see those pitches.

EA454'1 [MA451'4,. JA450) C540. B3'53. (gllim) London,
Feh., 1877, Crystal Palace. From afork in Mr. Hipkins's posses-
slon, tuned under his direction to the t|‘>iam) supplied for the
Crystal Palace concerts of that day. (N.B.—This is the pitch
wrongly attributed te the Philharmonic of that dite in my
former paper, 8oc. Arts Journal, 25th May, 1877, p, 683, under
C544'3.) Dr. B8t 'ne had an A fork, made to the same band in
March, 1877, which I measured by Appnon as A 458, and on
reducing by 7-6 per th d, this will b A 4548, i
very closelv with the a'ove, but the fork having been lost, 1
have been unable to re-measure it.

A454°2 MOM@G&JOM&'O, EO0540°2), 83:85. (Ellis.) 1716¢c,
England, London. Very old fork, of the same shape and work-
manship as Mr. DPriffield’s tenor A (see A 419'9), but 8136
sharper. It is nearly aa sharp as the highest London pitch in
1879. Found in Myatt’s market gardens, Brixton, March, 1878
(gravelly subsoil), when the land was c'eared for building, and
g ven me by Mr. Hipkins. There is no impressed mark upon it ;

ut it was written on with ink, and this has left a rust mark. The
whole fork is, however, so rusty. and the surface of the iron so
disintegrated, that it is difficult to discover what was meant.
To the naked ey~ there secemsto b UA on oue side, and A on the
other, and I have adopted this theory ; but under a magnifving-
glass, the letters seem to disapprar. It Is exactly a mean-tone
large semitone sharper than A 424'5, that is, it would coincide
with a mean tone B flat on an organ of that pitch, and it seems,
th-refore, intended to be a semitone higher than the ordinary
pitch of the time. the semitone heing nece-sarily taken large in
order to agree with a note on the organ. It thus became a
higher chamber pitch. and would seem to estahlish the existence
of such a pitch in England. Bee notes on the two organs at
the Franciscan Church at Vienna, under A437°6. On account
of fts very rusty state it may have flattened a little, but
certainly not more than V4 in V1000, or V1'8; see Art. 10, p.
297. Bupposing it had suffered to this extent, it would have been
A 458, or M B flat to A 426:2, which is almost preciselv the original
pitch guzs-s) of Byfield Jordan and Bridge’s organ, at Bt.

George’s Chapel, Great Yarmouth,

(V) YA 4547 (MA 4520, JA 450'6), O540'8, 83-87. (Fllis.)
Unknown date, l.ondon. Copyv made for me by Mr. H. Keatley
Mcore, of Messrs. Moore and Moore, of a fork at Messrs. Collard's,
used hy 8ir M. Costa at Covent-garden Opera, several (unknown)
years ago. (8ee A452'5and A 453'4.)

(2) EA 454'7. (Fllis.) London, July, 1874, Fork representing
the highest pitch of the Philharmonic concerts, observed by Mr.
Hipkins; tuned under his directions. | sed as Hroadwood’s
highest pitch since 1574, at the suggestion M. Charles Hallé
(see F.A 452°5).

(2) 4547. (Fllis.) London, 1879. Fork lent by Messrs. Stein-
way, as showing the pitch of their London pianos.

(JLEA 4,54"{‘ '}Ellls.) London, 1+7«. Messrs. Rryceson’s band
pitch, to which they tune their high pitch organs. They, how-
ever, also tune in French pitch. 8t. “icha-l's, Cornhill, which
was rebuilt by Messrs. Bryceson, was tuned to this pitch.

FA ‘1 (MA 482:4, JC 161'0], O641-2, B 3:68. (Hipkins and
Fllis.) May, 1877, Wagner Festival at Albert Hal!, giving, there-
fore, the pitch of the Albert Hall organ. ‘'bserved by Mr. Hipkins
with a fork measured by me; temperature probably 614° Fahr.
(see A451°9). | r. Pole, on the delivery of my first paper, May 23,
1»77, said he had just been dining with Herr Wagner, who ‘‘com-
plained bitterly of the inconvenience his siugers had been put to,
on account of the fact that the pitch they were obliged to sing to
here was so much higher than that which they were accustomed
to.” For Vunich pitch see A 435°4; for Vienna see (3) A 446°8;
these were the chief places the singers came from,

EA455°Q EC541:3[MO 544°5,J05487), 83:60. (8chmahland
Ellis.) 1749, Hamburg; an old chamber organ, or positir, built
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for a blirgermeister by Lehnert, in possession of Herr 8chmahl,
who took the pitch by forks, which I measured and reduced, as
3B flat 4839 and 1 Osharp 572'8; these are only 8292 apart,
which may be possibly an equal minor Third out of tune. The
two measurements give respectively EA 4558 and 454°6, of which
I have taken the mean, which is 8 1:90, or very nearly one equai
tone sharper than St. Michaelis, Hamburg (see A407°9), and
almost exactly in accordance with present English concert pitch.

A455'8, EO541°56 [MC544'7, JC546'4], B3'59. (Ellis.) 1879,
L’otrclgon. Forklent by Messrs. Erard, asrepresenting their concert
pitch. .

A 455°0 ECB541'7 [MO 544'8, JO596'6], 8359. (Fr. Com.)
1859, Belgium, Brussels, band of the Guides (sce A 451-0). Appa-
rently the fork sent by M. Bender, musical director to the King
of the Belgians,and of the regiment of Guides. M. Bender was
in favour of two standard pitches, one for military music, and
another a quarter of a tone lower for theatres, and he put this in
practice himself (see 33) A 442'5). He considered the Guides
pitch unsuited for vocal music. (8ee Appendix No. 10, at end.)

EA455'9 [MA 4532, JA 451°8), C542°2,83'62. (Ellis.) 1877,
London. From a fork lent by Dr. W. H. Stone, copied from one
used by one of Messrs. Chappell's tuners. The fork was a very
poor one, and its beats could not be counted for more than four
secs., hence there is a possible error of V 0°5.

(1) EA 456'1 (MA 453'4,JA 452°0), C 5424, 83-62. (Lissajous,
from de la Fage.) London, 1857. 8ent by M. Bettini, director
of music at the London Italian Opera to the (French) Bociety of
Pianoforte-makers. There is no English corroboration for this
pitch so early a8 1857, and it has even now not been reached.

(2) A4568'1, EC512'4 [MC545'6, JC547°3), B362. (Ellis.)
1858a, Vienna. Fork kindly tuned for me by Messrs. 8treicher,
pianoforte-makers, of Vienna, frem a fork in their possession,

iving the orchestral pitch of Vienna, the celebrated ¢ shar
ienna pitch,” in use before the introduction of the Frenc
Diapason Normal. Bee end of notes on (2) A 422'3.

EA 45'{2 [MA 4545, JA 453°1], 0543'7, 83-66. (Elis.) 1879,
New York. Fork obtained from New York by Messrs. Steinway,
to show the 'Elu-h to which they tune their pianos there. Bee
A 454'7, for their English pitch, which has been assimilated to
Broadwood's. .

7. Church Pitch, High.

A 4576, C544'7, EC544°2 [MC 5474, JC 549°1), 83-68. (Ells.)
1€40c, Austria, Vienna. Great Franciscan organ, which, in Herr
Ullmann’s notes, is stated to be 240 years old in 1878, and to
possess ita original pitch (ikre Urstimmung). It is only used for
leading the ecclesiustical chants (** zur Fiihrung des Kirchenge-

nges '2. the original use of these high organs.” Comparing 7&

itch with that of the Brixton fork, A 454:2, and the notes there,
t seems pr bable that the original pitch of the smaller organ in
this Franciscan church, may have been that of & MA 427'7 = the
MB flat on this higher instrument, which would have allowed
the two instruments to be played together by transposing a semi-
tone. Afterwards, and for the same reason, when the higher
organ was put into equal temperament (the actual O of the in-
strument is 544'7, in place of the correct 5442 given above), the
MB slat, 427°7, would have become EB flut, 431'9, which, taken as
A, may have been the pitch of the lower instrument. Even after
the lower pitch had been raised to A442'7, as at present, Herr
Ullmann says, that the higher instrument is half a Tone above
the lower, though the difference is now only B0-57., that is,
very nearly a quarter of a Tone, and, consequently, the organs
can no longer be played together. The real intention of the
lower instrument was clearly to introduce the lower comcert
pitch (Kammerton) at a semitone lower, so as to allow of
;)laying the two instruments together. The pitch is derived
rom two forks tuned for me by organ-builder Ulimanp, as
A 454°4 and O 540°'9 at 99 B, which reduce, as above, at 59° F.

A 4660 EC554'2 [MO557'6, JCb59-2], B3'99. (Nike.) 1862,
Austria, Vienna. The hlg;lest pitch known to Nike. ut see
A456'1. In a letter of 27 Aug., 1878, to Mr. Hipkins, Herr
Btreicher, the great Vienna pianoforte-maker, says:—‘‘ The
reason why Herr Karl Niike makes the pitch much higher than
the fork I 'sent you, may be simply that, in former years, the
orchestra of the Opera House practically played a strong beat
higher than the usual fork, as is also practically the case now.
At present, the French Diapasen Normal passes for being the
official fork ; but, practically, the real pitch is a strong beat.
sharper than the official fork.” Bee (3) A 446'8 for this practical
pitch, and for similar phenomena, at Covent-garden Opera, see
A 4456 and 4497, and (2) A4499. Hence we must take this as
an extreme pitch, partly caused by the warmth of the house.
Bee A 424, for another instance.

A 4741, MC567-2 [JC568'9, EC563'8), 84°29. Ellis.? England,
1668. Tomkins.—(Dr. Armes.) 1883, Bernhardt Bchmidt’s organ,
at Durham_Cathedral.—(Bllis.) 1708, B. 8chmidt’s organ, at
the Chnpel Royal, Bt. Jarnes’s Palace.—(Elis.) 1708 to 1748, the
Jordans's or[nn. at Bt. George’s, Botolph-lane. To in with
the second. ‘eb., 1879, I measured an old A pipeat Durham,
as g) A 443°1 (which see). Bincethattime, Dr. Armes. the organist
of Durham. has examined every pipe and board of the old instru-
ment, and diacovered that, as originally built, it was a 16 ¥
organ; and that shortly after, two !‘ quartey-tones,” namely,
Aflat and D eharp, were added to G sharp and E flat, a9 on the

Temple organ (written, however, as two G sharps and two
D sharps, in Schmidt’s own hand, still legible). In 1815, as Dr.
Armes thinks to be most probable, the pipes were shifted &
whole tone, and the organ made a 16 G organ. 1n this case,
one of 8chinidt’s @ sharps was made into an A, and the other
into B/lat,and two new pipes were added, which Br. Armes
now has, so that the compass which extended originally to {0,
was raised to 4 E. The pipe I measured as 24, was a 2G s
in the old organ, and that gives the pitch at the head of
article. That is, the organ was originally a semitone
sharper than it was when Bishop dealt with it. The B fat
pipe I saw, which was exactly a foot long, was, therefore,
originally an A pipe; that is, the Durham was an A foot organ ;
and this leads directly to Tomkins's pitch. In the preface to
Rev. Sir F. A. Gore Ouseley's * Collection of Bacred Compositions
of Orlando Gibbons, 1873,” he quotes from the end of a list of
errata appended to the  Pars Organica ” of Thomas Tomkins's
*¢ Musica Deo Sacra,” *‘ published in 1668, but composed for the
most part before the time of the Commonwealth,” the note ‘s
{meaning 4 F] sit tonus fistule aperte longitudine duorum pedum et
semissis; sive30digitorum geometricorum"’ {let the pipe 4 F be 23ft.
or 30 in. in length]. This note, Bir F. Ouseley informs me, in &
private letter, ‘** occurs in an extra ’pafc of errata at the end of
the 6th volume, or * Pars Organica. have reason to believe,’’
he continues, ¢ that it must have been a subsequent insertion
after many copies of the work had been printed off, as it does
not occur either in the Bodleian copy, or the copies preserved in
the Hritish Museum and the library of Christ Church, ©'xford,
which I have collated.” In the preface, already cited, he observes
that “‘an open pipe two feet and a-half inlength will not produce
our modern F, but a somewhat sharp G, so that it is plain that,
by transposing the Church music of that period upwardsof a
whole tone, we are, in lnct, restoring it to that which was in-
tended by the composer.” This estimation of the pitch of
‘Jomkins's F is slightly incorrect. Tomkins’s F was Handel's
G, being the modern concert F sharp; that is, Tomkins’s
was only a semitone sharper than our present concert pitch, a
circumstance of importance as respects the conclusion drawn
from Tomkins's rule for Urlando Gibbons’s pitch, on which see
A 667'3, towards the end, where it appears that his pitch may
have been much sharper still. On the Durham organ, however,
such a pipe as Tomkins described existed, the resulting pitch
being & t semitone sharper than 8chmidt’s Hampton-court
pitch, which might always be obtained by shifting the pipes of
the sharper organ, although it was, most probably, original at
Hampton-court, The sharper pitch was & whole tone s!
than Handcl’'s. At this time, however, there was a still further
reduction of a whole tone below 8chmidt’s usual pitch, used at
Trinity College, Cambridge (see A 3956°2). Now 71ansur (b. 1700),
having a sona choristerat Trinity College, Cambridge,and writing
in 1746 (‘* New Musical Grammar,” by W. Tansur, for the use of
which I'am indebted to Mr. Herrman 8mith), says (p. 67), * Our
new Consort Pitch is more fitter for vocal performance t the old
Consort Pitch, which is half a tone lower,” probably showing ene
of these changes. Even B. 8chmidt himself may have used one
of these flatter pitches for chamber orgams, for Mr. C. A. Bishop
informs me that he remembers *‘ cutting down ” such an organ
to 8Bmart's pitch, A 433'2, which, of course, implies that the
organ may have been as flat as Handel’s A 422°5, or a tone below
B. Bchmidt’s higher pitch. Now the following note (for which I
am indebted to Mr. Ebenezer Prout), makes it probable that
there were two Fiu-hes current in England about or before 1714.
“In a version of one of the Chandos anthems (Chrysander sa
earlier), written for the Chapel Royal, and published by the
G.H.8. (German Handel Bociety] for the first time, called ** O
sing unto the Lord a new song,” the air, * Bing unto the Lord and
raise His name” is, in Handel’s MB,, in the key of E minor;
ut, as in this key the volce part lies very high, a note is added
in the composer's handwriting, intended for the copyist. ¢ This
verse must be mmpoued a tone lower in all parts—:n the organ
part two tones lower.” This, of course, ought to imply that the
organ was one tone too high. Which Chapel Royal was intended
does not appear. The Chapel Royal, Whitehall, was burned in
1698, and the banquetting-hall, in which was B. Bchmidt’s organ,
was opened as a Chapel Royal in 1715, but I am told that no
anthems were performed there. I think, however, that this
organ was very probably as sharp as the Durham ene, as it was
the first B. Bchmidt built in England, 1662. Elliott, in 1814,
removed all the old g:lpes of this organ, except a few stopped
wooden ones, and tuned it to the flat pitch (Handel’s) then in
vogue. It was stored away from 1827 to 1837, and then re-erected
without alteration. But, in 1844, the swell was added, and the
pitch raised to that of Hampton-court. This information was
ven me by Mr. T. Hill. Nothing, therefore, can be learned of
the original pitch of this organ. e old or; of 8t. James'a
Chapel Royal was also built by B. Schmidt, in 1708, and
erected, after his death, by his son-in-law and suecessor,
Christopher Bchreider, in 1710. This organ vemained in the
chapel till 1837, when it was removed to Rev, Peter Hall’s private
chapel, Long-acre, and thence to the chapel of Mereers-hall,
where it was set up by Robson in 1868. This organ I
m d and ined on 25 February 1880. The pitch
at §9° F. gave O 520-1, B 498, A 442, Bupposing the lc’J to
be ri&ht. we should have MB 404'4, MA 442°2, and EB 4994,
EA 4449, Henoe the organ was very imperfectly tempered, bus
assuming that 0529'1 was right, we have MA 442'2as tis pitch,
which is practically that o Hampton-court A ¢41'7. After
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 &
eat semitone; thus, the old Bnatural, Bflat. C, D, Dslmrf,
ad become new O, B, O sharp, D sharp, B, respectively. The old
marks were quite distinct and of the old form, the D and D skarp
in particular being the German old forms used by Praetorius. The
shifting was effected probably more than 100 years ago, as the
newer markings had every mark of age. This, then, pretty well
established the fact that B.8chmidtor Chr. 8chreider made organs
in this sharp pitch as late as 1708-10. Also, as I am told that
Handel constantly played upon this very organ, it scems not im-
probable that his note to the copyist referred toit. At the same
time, the probability of the Whitehall Banquetting-hall organ
having been as sharp, is strengthened. Purcell, 165%-95, was
organist there, and also at Westminster-abbey, organ buiit by
Bchreider and Jordan in 1730. Now, 8ir F. A. Gore Ouseley says, in
a private letter :—** To illustrate the variations of pitch, it would
suffice to compare together the sacred and secular vocal music of
English composers frem Gibbons to Blow, i.e., throughout the
17th century. In the case of Purcell, what tenor could possibly
sing * Come if you dare’ or ‘ Britons strike home’ at the gi:ch
indicated in Tomkina’s book ? Or what bass could possibly have
sung his ‘They that go down to the sea in ships’ [which has a
scale from 2D to 8 D in the key of D] if the pitch had been so
low as the forks of that period indicate?” But Handel wrote
both higher and lower, and Mozart as low. Now, as to West-
minster, I put it *“flat” in (2) A 422'5as the earliest pitch I could
find. But this organ of 8t. James's Chapel Royal makes a high
pitch probable for Schreider, one of its builders; and the organ
built by Jordan in Bt. George’s, Botolph-lane, shows that the
other of the two builders of Westminster-abbey organ also used
a sharp pitch. This last organ was rebuilt by Mr. T. Hill, and
he found it so sharp that he was obliged to shift the pipes
a semitone down, that is, to make the old C his C sharp, in order
to bring it approximatively to his own pitch, which s that of
Hampton-court ; this, of course, means taking B natural as O,
and this pitch gives MB natural 5267, Mr. Hill’s being 05253,
so that they are practically identical. But perhaps this may
belong to the series of organs represented by the Brixton fer
A 4542, (Bome further ohservations will be found in_the
Appendix No. 12.) Ibegtoexpress my obligationsto Rev.8ir F.A.
Gore Ouseley, Dr. Armes, Messrs. Ebenezer Prout, T, Hill, C. A.
Bishop, Herrman Bmith, R. Massey (late of Whitehall Chapel
Royal), O. 8. Jekyll (of 8t. James’s Chapel Royal), and
N.”W. B. Collyer (of Mercers-hall), for their assistance in
condueting this difficult investigation. In order to com-
R&re the series of English organs which existed in England,
give the pitches of their 12 notes in mean tone tem-
perament, assuming, not the pitches as determined by actual
measurement, but the pitches as derived from Handel’s fork.
1). Is the pitch of Trinity College, Cambridge (see A395°2), here
derived as a mean Tone below (3). 2) Is Handel’s pitch derived
from his own fork (see A422'5). 3) Is the pitch of Hampton-
court Organ derived as a great semitone below (5). 4) Is the
Brixton Fork pitch (see A 454-2), here derived as a great semitone
above (2). 5) Isthe pitch of this article, here derived at a mean
Tone abeve (2). It will be seen that these pitches agree prac-
tically with those found by measurement, and it will also be
seen what kind of errors are introduced by sbifting, and have to
be corrected by the organ-buildor.
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2 2527 | 2641 | 27044 | 2825
2 2646 | 2160 | 2626 | 2983
2 2825 | 2953 | 3023 | 3159
2 302:3 | 3159 | 3236 | 3301
2 3169 | 3301 | 3380 | 3532
2 3380 | 3532 | 3617 | 3690
2 3532 | 3690 | 37179 | 3949
2 3788 | 3949 | 404-4 | 4225
2 3949 | 4126 | 4225 | 4418
2 4235 .| €416 | 4621 | 4724
2 4631 | 4124 | 4837 [ 4936
2 4418 | €124 | 4936 | s056 | 6282
1 4124 | 5064 | 6282 | 5408 | 5651

A 480'8, C575°3 [MO&751, EC571'8, JO577°0), 8 4'54. (De-

nhardt and Ellis.) 1879, Germany, Hamburg, 8t. Catherinen

rche. This organ was built by Hans Btellwagen in 1543, and
has been frequently repaired. Herr Bchmahl 'see A 489°2) thinks
it hardly possible that it should have kept its original pitch.
But Herr Degenhardt, the organist, himself assures me that,
even at the last repairing, 1867-9, the pitch was never altered.
It must, however, be eonsidered doubtful, as there is no proof
that it may not have been somewhat altered in olden times. The
pltch was taken for me by Herr Degenhardt, by tuning-forks at

15°2° R., and subsequently reduced. It is V 8-4, or 8 0°30 flatter
than old 8t. Jacobi at H mburg, A 4892, but possibly they were
meant to be in the same pitch. A to C furms an almost exact
mean-tone minor Third. But the O was tuned from the Choir
Organ « Qberwerk) and the A from the Great Organ (Hauptwerk),
and the C may have been tuned too sharp by Wolfsteller, as the
temperament is intentional'ljy equal. Herr 8chmahl says that
this wide minor Third, A to O, results from the method of tunin
used by Wolfsteller, in which A was tuned first and C last, an
becamne faulty, as his Fifths and Fourths were too nearly just.
This was the case as early as 1840-48, so that the major keys of
F sharp and D flat were better tuned than those of O and G on
this organ.

MA 4837 [JA 4806, EA 485:6), MO 678'6 [JC 576'6, EO 677°5],
1 G 86513, B 464, (Ellis.) 1790, Padua. A fork preserved in the
Istituto di Fisica of the Royal University, at Padua, and
copied for me exactly, under the direction of 8ig. Fr. Rossetti (see
A 4252 for references). It was inscribed Sol. The original was
probanly made under the direction of Bignore Btratico, professor
of mathematics and naval science at Padua, from 1764, and of
physics also from 1777 to 1798, for the purpeses of his excellent
essay on qualities of tone (Mem. dell’ I.R. Inst. del. regno Lomb.
Veneto, years 1814 and 1815, pp. 171—218). It is the fork No. 1
of the memoir of Prof. Zantedeschi. Prof. Zantedeschi cites it
as an example of the instability of tuning-forks, supposing that
it must have been originally + JG 76» to 2 C256, and finding by
ear that it agreed with 1 A of Colbacchini’s pitch-pipe (really
YV 8444 or 8 0-42 flatter), which he also believed to be 1 JA 85633,
2 C 256, he supposed that the fork must have gained V x54.
There is no reason whatever for supposing this fork to have been
originally at a lower pitch. This 2G 432'56 is very nearly the
French A 43564, compare A 484°1. Whether 8tratico took it from
any existing organ or not does not appear, so that we cannot be
certain that it represented an acknowledged Italian pitch.

A 484°1,EC 57671 [MO 579°1, JO 680°9), 8 4°65. (Jimmerthal.)
1878, Germany, Liibeck, Cathedral, smaller organ. Herr Jimmer-
thal, the organist, says that in summer, at 16°R. (s8°F.),
the new great organ by Schulze is at French pitch, and the oid
small organ has then its 2G in unison with the 34 of the other,
The above has been calculated from these data. But Herr Jimmer-
thal adds that 30 years ago the old organ was a few beats (einige
Schwebungen) lower. Possilgy. therefore, it originally agreed
with 8t. Catherinen Kirche, Hamburg (see A 480'8) Herr Jimmer-
thal considers that the old organs in Lower or Northern Germany
are tuned thus high out of economy to save large metal pipes.

EA 489'2 [MA 490'2, JA 488'7), EO 581'8 [MC 6864, JO 5864),
2E 3665, 8 4'84. (8chmahl and Ellis.) 16-8, Germany, Ham-
burg, 8t. Jacobi Kirche. This organ was bullt in 1688-93, by
Schnitger, of Harburg, in Hanover, and afterwards of Hamburg,
an adinirer of Werckmeister, who in his Orgelprode (2nd edition,
1£98), says that he can only recommend equal temperament.
Herr Bchmahl, the organist (see authorities), says that he has no
doubt that the organ was originally tuned in intentional equal
temperament, although actual equal temperament was not pro-
duced till 8cheibler’s discoveries. There is no mention in the
archives of the organ, which Herr Bchmah! has searched for the
purpose, of nn‘v alteration of tuning, and the organ was in in-
tentional equal temperament when he became the organist in
1838, and he never recollects having heard of any other but in-
tentional equal temperament in the North of Germany ; and his
master, Demuth (d. 1848), of 8t. 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 Bchmahl practised en the St.
Catherine’s organ, the usual keys of O, G major, &c., were not
80 good as the unusual F sharp and D flat. {n 1720, J. 8. Bach
played on Bt. Jacobi organ, ang. according to Bitter'slife of Bach,
expressed himeelf 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 Fre m
2E on that hypotheses. It Is even repo that J. 8. Bach
anlied to be organist to this organ, but was defeated by a
clerical competitor of mediocre powers, who advanced some
money for the purpose. The pitch of 2E was datermined by an
old pipe preserved in the organ case, which was found to {eat
flat four times in a second, with 2 E on the organ as now tuned,
for which see A 494'5. From this all the other numbers are
calculated. Observe that this old pitch is almost exactl
one etiual tone sharper than the modern French pitch.
There 1s an old peal of bells in the church which is fust a
little flatter than the modern pitch, and probably agrees
with the old pitch. There does not appear to have any
special music written for this high pitch, at least Herr
Schmahl does not know ef any, and he is accustomed,
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
was retained in the old High Church pitch, or very nearly so.
But this orfpn originally one stop, an 8-foot Gedact,
which was in the chamber pitch, a minor Third lower (or EA 411°4,
JA 407°7), as shown by the church archives for delivery in 1693,
and renovation 1721, In 1761 this stop was replaced by an 8-foot
Gamba in the pitch of the other stop. This is the only instance
I have met with of both church pitch and chamber pitch on the
same organ. On this subject, Herr S8chmahl refers to Niedt's
“ Handleitung zum General-Bass,” vol. 2, 1720, by Mattheson,
which I have not seen, The organs at Altona and 8t, George's,
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Hemburg. both by the same maker, are at the same pitch.
An old tuning fork, now belonging to Herr 8chmahl, but formerly
to two or three generations of singers at 8t. Catherine’s, Ham-
burgh (see A 48u°n), was exactly in.French pitch. It would seem,
therefore, probable that modern French pitch vas at one time a
<chamber pitch corresionding to this 8t. Jacobi as a high church
pitch. but in that case there was another chamber pitch a semi-
tine lower (see A 407°9),

8. Church Pitch, Highest.

A 4045, 08879 [EC 88«1, MC59:-6], 85'02, (S8chmahl! and
Fllis.) 1x79, Germany, Hamburg, 8t. Jacobi Kirche. Present
pitch, determined by beats. counted by Herr Schunahl, made with
forks measured by me, all reduced to 64°F. -his pitrh was
given to the organ in 1-68, in order to agree with Bcheibler’s
tempered forks, and is a little sharper than the origina! pitch
for which see A 4x9'2. The ragged state of the ends of the pipes
necessitated their being trimmed, and had not the organ been
sharpened in 1x86, it would have been nocessary to piece all the
pipes. which was not considere. advi able.

A 4055, CE$89'3 [MO59 *7, JC594°6], 8508,
1700, iermany, Rendsburg in Holstein, a tolerably large organ
recently broken up, which was measured by Herr 8chmahi as
G 434 at 7°5°R, giving the above on reduction to 69° F. As the
organ was very dusty, it is possible that the true pitch was
higher, and may have reached that of Halberstadt, A 6058,

MA 5037 [JA 516°8, EA515:6], MO 602'5 (JC6+0'7, EC 60'"4),
G 450, 8531, (Eilis.) 636, Paris. Mersenne’s church pitch,
with the G on the four-foot French pive, having V 1126, (<ee
A 3748 and * Harmonie Universelle,” livre “me , ¢ Des Instru-
ments A Chordes,” p. 147 ; livre 3me., ¢ Des Mouvements and du
S8on des Chourdes,” p. 169,) Mersenne ohserves that this is the
lowest note of his own voice, and that only the decpest and
bassest voices in France can descend a Fifth, to the ¥ C 153
below. Now, in my observations, I found only 16 out of 14!
basses who could get so low as this, although 17 others of this
number reached 8 D 76, and 15 others got lower still. (8ee
A 561°3.) This, therefore, agrees with Mersenne’s statement
His own voice, reaching to his 8 G 112'6, or, in Broadwood’s
medium :mh. to 8 A 1114, would be, prohably, a rather low
tenor. (fee the tables on p. 76-.) This sufficiently confirms
this very high French church pitch, which is nearly identical
with that of Halberstadt A 608, and about a Tone higher than
Broadwond’s medium pitch A 1462, although I have found no
mentjon of such a high French pitch elsewhere.

MA 504'2 (JA5050, EAS07-2), CK03-2, 8535 ; pressure, 3} in.
(EMis.) 1511, Heidelberg. Schifck gue MA 377:0) recommen is
a pipe 6} Rhenish feet long, as either 8F, or as 8C, a Fifth
deeper. I have assumed the diametor to be one-sixteenth of the
length, and the very close approximation of the pitch to that of
Halberstadt (see MA 505°8), confirins the conjecture.

JABO5 '8 [MA 5089, EA50691, JOA0S'9 [MC 6088, EC6029],
4 B2R4°5, 84 B17°78, B 5°41, pressure 3} inches. (Eilis.) Germany,
Halberstadt Cathedral Organ. built 1361, repaired 1495, described
by Praetoriua (* 8yntagma Mus.,” vol. 2, pp. 97-99, 1014), who
saw it, and givesthe name and dimensions of the largest pipe as B
natural, 31 Brunswick feet long, and 3} Brunswick feet in circum-
ference. A Brunswick foot has 285:36 mm. This, therefore, makes
the pipe 8846 mm. long, and allowing 1'5 mm. for the thickness
of the metal, 314'8 mm. in dlameter. Taking a sixteenth of
these lengths, we oltain for 4 B, 552'9 mm. long, and 197 mm.
in diameter. I had a pipe constructed 556 mm. long, and
19'86 mm. in_diameter, which, under pressures of 2} and
inches spoke V825 and V 283 respectivelv. Oorrecting these
numbers by the rule in Art. 8, by multiplying each by 17466
(=3 x 86543 x 20°3), and dividing by 1757°2 (=3 x 8629 4
8 x 19'7), we obtain ¢ B284 and ¢« B 284°5 respectively. I have
assumed the latter as most probable, and calculal the above
numbers accordingly. The smaller pressure gives JA r04°9,
JO6m'5. The difference is unimportant. It is probable. how-
ever. that the very narrow pipe constructed, may be slightly
flatter than four octaves above 64 B, so that the extreme sharpness
of the result is certainly not exnmieruted. Praetorins says that
we see hy the pipes that the pitch is a good Tone, nearer a Tone
and a half above what he coneiders the suitable church pitch.
which A 60+°8 really is (see A424°3). This 61 B would have heen
practically inandible, but. being accompanied by numerous other
pipes in a *“ mixture,” became effective.

9. Chamber Pitch, Highest, and Church Pitch, Ertreme.

MA 5631 (JA the same, EAG561'8), MCA736 [JO6757,
EC675°2], 3F 4508, 8 7:26. (Ellis.) 136, Paris. ersemne’s
Chamber Pitch, ‘* Harmonie Universelle,” liv. 3. des instruments
& chordes, p. 143, where he says :—** La voix ou la note la plus grave
de la basse [of a certain song) est F-ut-fa [=8 F], et parceque
cenx qui font la hasse dans la chambre, ne vont pas ordinaire-
ment plus bas qu’un tuyau d’orgue de 4 pieds ouvert, Il 8’nsuit
'%ue la plus hasse note” of the air answers to the note of

at pipe, which (see A 373'7 and 376'6) I take to be V 1:26,
whenoe follow all the above numbers. Now, Mersenne gives
as the lowest note of a small organ which he had at hand
&vam ® manibur habeo). the equivalert of a 2-foot pipe (see

e reference under A 373'7). It s-ems, therefore, probable
that it was an organ in chamber pitch, similar to that formerly
belonging to Christian IV., of Denmark (died 1648), igured by

(8chmahl.)

Praetorins (‘* Byntagma Musici,” 8ciographia, plate L.), and also
described (‘bid?vol. ii., p. ~0) which proceeded from 8 Ftol A,
having 3w keys, only Mersenne’s was an octave smaller, with
only 26 keys, possihly 8 F tn 1 A, to which he would sing an
octave lower, and thns reach his oan lowest note, that of the
a-foot pipe (see A 503'7). This is the pitch which Mers-nne
assumes for his scales (/bid. p. 146), only he takes 8 F 94 in
piace of sF112-¢, owing to his Fuult measurement of the pitch
of his 4-foot pipe (see A 373:7). confirmation of this re-
markably high pitch in A 561°3.

MA 567'3 [JA 568, EA 570-7), 06787, 8OR4R!, BT40.
(Elis.) 1619, North German church pitch, called by Praetorius
chamber pitch. This is corroboruted by that of Mersenne,
A 5431, It is, however, ndvanced with considerab e hesitation.
Praetorius (“8ynt. Mus.,” vol. if., p. 0) gives a table of the
compasses of the several voices, marking the notes reached with
ease and with difficulty. On p. '9, he says, * It must be here,
first of all, in genere, remembered, that, in the whole of this
work ” [meaning his table of compasses of the voice and instru-
ments] * everywhere throughout, the Instriments and Voices
are not reckoned and arranged by Church Pitch but hy Chamber
Pitch, as we have already explained that some very properlv dis-
tinguished it.” This r-fers to 1bid., p. 15, where he says that, in
Prague, and some other Catholic Bands (Kapelien), pitch is
divided into chur b pitch and chamber pitch in such a way that
“the present common pitch, by which almost ali our organs are
now tuned, is called chamber pitch, and used only for tab.e
and convivial purposes; and this is most convenient for instru-
mental sts, on account of the wind and stringed instruments.
But church pitch, which is a whole Tone flatter, is used only in
the churches; first, to enable the vocalists, on whom the greater
labour falls in the churches (especially in Catholic churches, on
account of the long duration of psalm-singing, &c.). to manage
hetter with their voices,and not be rendered so rapidly hoarse 3(
the sharpness ; and next, because the human voice, in its middle
and lower regions, is much more pleasant and charming than
when it has to shout and scream in its high parts. bavond its
power. Hence, propter alias etiam mult;farias comnoditates,
suavitem singularem ac concentus bené zfusceptos. it would be better
for all our organs to be tuned and buily a Tone or 8econd deeper.
But it is quite impossible to make this chn.nge in Germany. and,
consequently. we must retain our present chamber pitch (which
is now commonly called church pitch in most tgllre)." ow, it
would se~m almost from his recommending this reduction of a
Tone, that the hi’rh pitch he sneaks of was only a tone ahove the
‘ suitable pitch,” which he hi:uself proposes (see A 424:2),and
this would give A 474'3, which is 'l.\)mklns’anpiu'.h (see A 474°1),
and not nearly so high as the existing Hamburg pitch (see
A489°2), or -he old Halberstadt pitch A505'8. In commenting
on this last, Praetorius says (* Syn'nfma Mus.,” vol. 2, p. 102) : —
“This (Halterstadt) organ, and similar work, was a good Tone,
nearly a Tone and a-half higher than our present organs, which
are suitable for church purposes [als die unsrige itzige Chormessige
Wercke stehen, & peculiar phrase indicating those in his own
‘suitable’ pitch], as is shown by the length of the great
pipes niready cited. And it is, therefore, also probable that long
previously, all organs, whether of the size already described
or not, may have stood in the same pitch, or even higher,
because, during the time of Popery, thev were omly used
for the choral [ecclesiastical tones). Forasmuch as finally the
choral organs, which were made @ whole Fourth higher or a Fifth
lower than our pitch [meaning the *suitable’ pitch, A424°2?]
were recognised as the most convenient, and were kept to this
pitch. And although some orgsns are deficient. and do not
exactly agree with tge pitch just deacribed. this defect is not to
be attribnted to the good will'and diligence of those masters who
originally built the old choral organs which are still [1619] in
use, but is probably due to their not having at that time selected
a constant chorist or church pitch [ Choristen- oder Chor-Thon), as,
thank God, is now nsual. Also the organs to which ’Food
choristers [chorales] and screaming voices are engaged, an
present to sing, are often tuned a tone higher or lower, and also
by much renovation and tuning have been sha ed consider-
ably above their original condition. Otherwise the ahove-
described pitch, namely, one a Fourth higher or a Fifth lower
(in reference to our present usual pitch, otherwise called
chamber pitch), is considered to be the most correct. and still so
found in the churches of the principal ecclesiastical foundati
And yet many organs will also be found which are a 8econd [a
Tone] lower or higher, and some—not a few—are also tuned and
built 'a semitone higher.” This passage seems to imply a general
ancient pitch, which was a Fourth higher than Prartorius’s own
* snitable ” pitch. But his language i# so confused that, though
I have atudied it for months, I cannot pretend to be certain. A
meantone Fourth above A 134* wonld be A5-7°3, as here su,
gested. But. s I have fonnd no existing trace of such a pitch in

Germany. I have endeavoured to dednce his chamber pitch from

the account of the compass of the human voice which he gives,
and for this purpose. mainly, I made the series of observations
recorded in Art. 21, p. 303, and with the tables there given, and
Mr. Randegger’s statements, should be compared the following,
given by Praetorius (‘‘Byntagma,” vol. ii., p. 20) :—

Easy Linmits. Extreme Limits.
Cto1Eor1F.|4Bto1Gor1A.
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enem—

The Bopranos are described as ‘ Bumuchus, Falsetista, Dis-
cantista,” and the Alto was the male aito, or countet tenor, But
thése wefe not the kind of voices I tried, except, perhape, In tlie
biss falsetto. Henoce the real comparison can only be made in
the Bass and Tenor. As regards the extreme limits of the bass,
I heard a high pitch 18 B 63'3, from 13, and a high pitch
16A 56'3, from 2 out of 141 basses. But 16 F, 16 G, were quite
beyond any one. Praetorius (* 8yntagma,” vol. ii., p. 17) quotes
only from hearsay that three voices in a Munich choir reached
that 16 B ““ in a strong full voice.” If we suppose that 1s F to
have been 16 B flut 56°7 of Praetorius’s suitable pitch, it would be
the lowest oonoeivnbletglwh for a man to sing clearly. If, then,
we assume this to be the value of his 16 F, or take 2F 4539, we
find A 567°3, But an argument cannot well be founded on such
an extremely exceptional case. Praetorius makes 8 C an easy note
for the Bass. Now, out of 141 basses, Ifound only eight who could
reach a high pitch 8 067°6 with ease. 1t is, therefore, quite out
of the question to put the easiest note of the bass so low. The
mean easy bass limit was 8 E81°2, or, 8E in French pitch. But
it would be wrong to call this mean easy for all voices, when at
least 49 basses out of 141, that i{s, more than one in three, could
not reach it. But only 24 out of 141 basses could not reach
8 ' 84'8, which is the 8 F to Praetorius’s ““suitable” pitch A 424°2.
This, therefore, may be called easy, although about one in six
cannot reach it. Itis, however, nearly a semitone lower than
the 8 F 886, which Mr. Randegger assigns as the limit. Hence,
I cannot be mlining too th a value to the 8C of Praetorius’s
easy bass limit ly making it 8 C81'8, but this gives as before
2A567'3. Now, If we adopt this value of A, we should find for
Praetorius’s easy limits of bass 8C84'8 to 4 A 2876 or 4 B flat
331°5, that is, in Broadwood’s medium pitch (A 446'2) adopted
b, liandeg er 4E836 to 20 sharp 281'l1, or, 2D sharp
3155, which are rather low upper limits, according to my

and also because stringed instruments could scarcely bear the
then strain, so that strings constantly snapped, for which reason
it was better to play such instruments a tone lower, which be
says is 4 great assistance to vocalists.

TABLE II
Crassrrrep InpEx To Tasre I
xT.—The countries are arranged in alphabetical
on?;.:ﬁﬁlimnu:m; 2. Belgium; 3. England, Scotland,

and Ireland; 4. France; 5. Germany; 6. Holland; 7. Italy: 8.
Russia; 9. Spain; 10. United States of America.

TUnder each country, the pitches are classitied as—1. Standards ;
2. Old Forks; 8. Church Orguns; 4. Concert O ; 5. Operas;
6. Concerts; 7. Pianos; 8. Military Music; 9. Other Instruments.

The Pitch is always that of A, with merely a sutficient descrip-
tion to recognise it. For full details, the A must be looked out in
Table I., which is arranged in numerical order. But the 8, or
number of equal semitones and cents (see Art. 5), lx which the

itch is sharper than A 870, is annexed, in order that, by the
gi.ﬂerence of their 8, the relative sharpness of the pitches may be

ascertained

immediately .

n each division, the towns are generally placed together, and
the pitches for each town are chronologically, as far as
was practicable—the letter after the date me: a, ante, or
before; ¢, circa, or about; and p, poat, or after ; thus, 18000 is
about 1800, 1800a is before 1800, 1800p is after 1800. .

The mark ,, means that the date or name in the p line
is to be repeated. The mark in the date or place column
shows that the date or place is unknown. When the date is
unknown, the pitches are placed in order of sharpness.

observations, so that there is no entmernt.ion in assuming
the chamber pitch of Praetorius's limits to have been a | pate Place. Pitch. 8 A
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 15x°6, or 4 C 1698, to 3E 42¢°2, or "
l’nGB'Mrocdwood'n mheid{lum pltcl]l from ¢ Eflat Ilﬂ"lhei or u:,; lsl'l-z, t:; L—Avstro-Huxcazy.
rp 421°2, which certainly gives a very ower limit, an 0
& rather low upper limit to the tenor, but still a compass larger . 8. Church Organa. " y
than the smallest found in my observations, Praetorius’s tenor | 1640c| ~ Vienna | Large m&%(zlh?“ ------ gg g{g
roz:in %! an Oct.nive nndhn mb:igr Third or Fourth is very -msgl igg ”» gt"ggt':z}m er e Tty Pt
n ; hence, s0 far as the and tenor voice are concerned, ”» . cperenrerses e senenadaese O "
this extraordinarily high pitch accords with the otherindications [ » » Small Franciscan Organ......... 511 | 4427
iven by PnIetorlul. ul:din Ielnt:i I venture tohasal itt. rtf Nonl: 5. Opera
many. I wasmuch inclined to suppose that Praetorius mus . . . N
have meant the pitch of his tables of compass to have been only | 1823 |  Vienna g;?qélliurylmthe) """" ggg :g’sg
a minor Third above his suitable pitch, agreeing with the Halber- | 1834a » eibler Z. .. | 28 | 4365
stadtorgan. Buttoassumea Tonelower than here would givesuch ” » ”» 1 298 | 4394
an impossible *‘ easy " compass to the bass, that I felt obliged to s » ” IV ‘| 301 | 4403
renounce it. A comparison of Praetorius's upper limit of his ”» » ” v '('Blahetlm 304 | 441°1
voices with that used by Orlando Gibbons in England (1583-.635, ”» ” Schelbler’s Streicher’s Fork .| 813 | 4482
that is contemporary with Praetorius) is very singular. Rev. Bir ”» ”» Schqbl s VI, (me nstrous
. A. Gore Ousele .m:gnvm letwrmma?e ay, 1878), states ”» » €e1bieT g 891 | 4451
that he. who has thoroughly examined and published an edition of . "l 362 | 4560
0. Gibbons’s works, ** knows of only three instances in which he ” ” 399 | 4660
wrote 1 E, his usual limits being, for sopranos, 1D ; for altos,2 A ; 1862 ” 327 | 4468
for tenors, 2F or 2E; and for basses, 2C.” Now Praetorjus’s upper | 1878 Pesth 1 393 | 460
Mmits are for Bopranos, 1Eor 1 F; for Altos, 2G or 2A; for Tenors, | 1859 | 338 | 4498
3E; and for Basses, 4 A or 4 B flat, easy, with 30or 3D asex-| » Prague :
3’3‘&» It will be seeTl;] that these Iil:} prncuci:llyhldenl:.lcalhwitz 8. Concerts
. ns’s usage. e necessary inference is that the Ohurc] - ) " 5
pltch for which he wrote was Identical with this high Church | 1845 |  Vienna | Marloye (Conservatoire) ...... 821 | 464
mmon!uled;ly called chnmo bar s‘i’tch) of I’nehi htoriul. Inlsllls 7. Pianos.
, on t| eeonu-ary, . Gibbons uses er notes. r . - F ‘ " .
F. A.lgz:'.e Ouseley says, “in the madrigal of * The Silver Bwan’ | 1780 | Vienna | Stein, for Lé%i:n . 2% |48
he takes his trebles up to 1 G, and in others he takes his altos | 1862 » chh’p“ - 320 | 445°0
Ta hiy madeiger: B that amet poctec Me. . 3. Hopkins | 3 o
s madrigal, ** O that. learned poets,” Mr. E. J. Hopkins 9. Other Instruments.
says carries one of his trebles up to 1A. This clearly - N . .
indicates that Gibbons’s chamber p tch was a tone to a ” Vienna Sellner’s Oboe, per Niike ...... 280 | 436°0
minor Third flatter than his ch pitch. A ing his
church pitch then to be A567-3, his chamber pitch would be
A 507°8 (practically identical with Halberstadt A 5058), if we I.—BrLoiux
took it a Tone; or A474°'1 }whlch is the old pitch of Durham " )
Ornnﬁhnng ofl;l'ol‘nmklilm), if we t«:gk it a mh;or ‘ll'hltrg; ﬂ;tmr 1. Standards
‘than church pitch. This would seem to imply t Tom- (P )

:l‘ll'l pmrl-; tgo:hght rtio belexmme}y lr:lgzl:;‘wu really a Rl;:uch 1876 |  Brussels Mmammm Concert 276 | 4320
ttened pitch, the original cause of the sharpness, the Roman illon’s Army Stan dard ... 3 o
Catholic ecclesiastical tones having practically ceased to exist 1879 ” Mahillon’s y Stan | 348 4610

in E:lnglnlg;ls wl% E}lﬁb‘e':h’s estal llshr;:ent. o{’ the rzle!oga- 5. Opera
tion . e following extract from Praetorius bears : * . y
upoa old English_ pitch, and oonfirms its former extrome | 1608 | Brussls |Benders Pitch .........c........| 310 | 435
sharpness, as also the high German pitch (‘‘ Byntagma,” vol. ii., 6. Coneerts
PP- 14-18) :—“ The ancient church pitch was about a Tone lower Litge Conservatoi . 381 | 480
and deeper than at present, which may still be seen on old organs ”
::.!ki other eh:thd inatruTl(!):enz [thl:hmmny refer ':l H?’Iber;:dn :ind 8. Military Instruments.
ng organ a Tone lower was usual when Praetorius : " .

wrote, weuld givethe higher pitch,as sboveg,md afterwards, from ”» Bruseels | Band of Guides (Fr. Com.) ...| 850 | 4555
year to year, it was as much ra as is now usual in Italy
and England, and in the princely bands of any.
Although the English pitch on instruments is a very IIT.—ENGLAND, SCOTLAND,
lttle (ein gar ges) lower, which may be seen on their “UAND IRELAND ’
trumpets and shawms (Zincken wnd Schalmeyen), or oboes, as :
&ny call t,.hem, whlchtlre thiere Eunuhﬁtgred." ;le pm»dm ‘s 1. Standards.

[ of an attempt to raise the pite a semitone, which n Hullah's C 512 = 524'8 ......... 305 | 441°3
he deprecates, o account of singers, elpecl‘fly altos and tenors, ‘1% L‘":m Society of Arts intended C 528| 316 ' 4440
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Date. Place. Pitoh. 8 A | Date. Place. Pitch. 8 A
III.—E~cLawe, &cC. IV.—Fraxce.—(Continued.)
. (Continued.)
5. Opcm —(Continued.)
7. Pianos. 1856 Paris Grand = Opera, Pianoforte-
1826 London | Broadwood’s lowest, London makers’ Fork...... 324 |446'2
No. 1 of Fr. Com.| 272 | 4330 e ” » - Bodin’s Fork......... 323 | 445'8
1849 ”» medium, original, 1868 ”» s  French Commission| 3'31 | 448°0
54 » { London No. 2 of 1823 ”» Italian Opera, Fischer ......... 2:87 | 4242
Fr. Com. ............ 323 | 445°9 | 1829 » s  Cagnard de la Tour| 2:50 | 4350
n ” s  copynowused...... 324 | 4462 | 1836 »” ” ”» ” 2688 | 437°0
1860 ” » copy made for 1854 ” s Declezenne’s Reeds..| 3:10 | 4425
Bociety of Arts ...| 8:21 (4455 1856 ” Bodin ....cceeeeeeeiinl 829 | 4474
1852 { s highest, London 1820 ” Opém. Comique or Feydeau,
—74a ” 0. 3 of Fr. Com.| 849 | 452'5 . Conservatoire......... 2:32 | 4230
1874p| ”» highest ............... 357 | 4547 | 1823 . s Fischer........co....... 250 (4276
1846a ”» Hlphnl’l Vocal (meantone)...| 2:74 | 4335 | 1829 ”» s  Cagnurd de la Tour| 292 | 4380
1846p! »” ” y» (equal)......... 284 | 4360 1836 ” »” ” ” 2:92 | 4410
1877 ” Collard’s Pitch .......... .| 839 14499 | 1854 " »»  Delezenne's Reeds..| 831 | 4480
1879 ” Emi;d's le}i.nld 359 | 4553 1359& Bordeaux | Provincial Opera, Fr. Com. ...| 812 | 443'6
9 ” teinway in ga.n | 3°57 | 4547 | 1848 - -
1877 . Ch.ppelY ............................. 362 45659 | 1854 } Lille »  Delezenne ...........| 840 | 4505
1869 ” »  French C 346 | 4520
8. Military Music. ”» Lyons » ”» ”» 3'31 | 4480
21878 London |Dr. Stone’s British Army) » Toulouse » ” ”» 310 | 4425
Dr. tlation I}‘grk“ ] 346 | 4519
” » “p Drone’s neeer - 8. Concerts.
Training-school Fork ...... 550 4529 | yg90 Paris Mersenne, Ton de Chambre ...| 7°26 | 563°1
1812 ” Conservatoire, Museum Fork| 298 | 439'5
1834a ’ »  Scheibler . 282 | 4358
. " " endibler's Gand| 392 | 4353
- ” ” ” eibler's " X
IV.—Fraxcr. 1856 . de la Fage 394 | 4463
1. Standards. 1815 ”» De Prony (l{)on wire) . ) g?g ﬁ:
N ” ” Tass wire " ¥
1648 Paris One French foot g[p ° 0 . 1859 | Toulouse Conmtogre, Fr. Com, 288 | 437°0
»” ersenne 0°17 | 8737 Lille 346 | 4520
1768 ” ”» Dom Bédos’s| 0°31 | 376'6 ” Marscilles ” ” 327 | 470
1854 » Delezenne's | 0°15 | 873°1 ” ” ”
1700p ” Plk:hplpe atFacultyof Sciences{ 178 | 4100
1832 .- De Prony 8 proposal .... 807 | 4417 7. Pianos, Spinets, dc.
1834 ” Marloye’s proposal .. .| 262 | 43056 | 1648 Paris Mersenne’s Spinet ............... 1-48 | 402'9
1858 ” Cavaillé-Coll's propow.l ......... 316 {4440 | 1713 ” Sanvcur (see also A 407°1 md
” ” French Commission’s proposal| 2:80 | 48560 1'63 | 4066
1859 ” Diapason Normal ut the Con-| 1783 ”» | 174 | 4090
servatoire; under this pitch 1829 » Piano of Open. 2:42 | 425'6
see complete list of copi 1836 ” ‘Wialfel’s Pianos. .| 318 |4438
examined ...........oevureeeen..| 282 | 435°¢ | 1864a ” i ceeees] 323 | 4460
2. 01d Forks.
gw Lille 0ld Fork, l;lg;a‘zinnlfuta's. .| 068 | 384’8
» ” ngois'’s . 2:30 | 4226
1800¢| " " 2:56 | 4287 V.—GErMANT.
}m ” » gg :‘?gg 1. Standards.
1810¢ Paris ”» 260 | 4300 | 1619 Brunswick | Praetorius’s * Suitable Pitch"| 287 | 4242
» 1834 | Stuttgardt | Bcheibler’'s Pitch at the Con-
gress of Physicists............ 801 | 4402
8. Church Organs.
1636 Paris Mersenne’s ton de chapelle....... 589 | 5037 d Forks.
1700a|  Lille L' Hospice Comtesse 019 | 3742 | 1700 3. 01d Forks.
1789 | Versailles Pal;_oe kChspel, Conservataire 117 | sosg | 1812 } Eutin F. Anton von Weber's Fork...| 2:36 | 424'1
(1} ¢ SO v B ’ . y . .
1818 Paris Tuileries Chapel, 278 | 4343 1% Dresden Kirsten's Forkk...................,, 2'29 :g%
1640 . Cavaillé-Coll’s 8t. Deni........| 817 | 4443 | 1 Hamburg | Kummer's Fork . z3
1851a Lille St. Sauveur.................. 069 | 3846 urg ué:l .A ork, A 4364 (see
1854a o La Madeleine (restored) . 1-29 | 3087 under A 489'2) ...............
” ” 8t. Maurice (repaired) 1°66 | 407°3
” ”» St. André 2:69 | 4322 8. Church Organs
1841 ” St. Lhenne(reb\ult) 2:89 | 437'1 | — ] N. Germany | Practorius mll
1854 ”» 8t. Catherine (wmned) | 302 | 4405 Chamber Pitch) 740 | 567°3
1361 Saxony Halberstadt Organ | 541 | 5058
o 4. Concert Organ. 1511 | Heidelberg | Schlick, hnghPlx’:t:ﬁh . gg %g
., 2 w | s lowPitch....... .
1851 Lille Festival Organ ................ | 32T | 4468 | (g Hamburg | 6t. Catherine (taken 1879) | 461 | 1808
1615 | Pulatinate | Salomon de Caus .. 119 | 396°4
i 1645 Holstein Gliickstadt 350 | 4530
1810 Paris .| 28214230 | 1688 | Hamburg | St. Jacobi, low stop, old Pitch| 164 | 411°4
1811 ” 2:48 | 4270 s » ,,  highstops,old Pitch| 484 | 4892
1819 » »  Cagnard de 1a Tour| 2:76 {4340 | 1700q Holstein Rendsburg .............ccocooo.on 506 | 4955
1822 » 99 Fischer.............. 2:67 (4317 | 1714 Saxony I"relberg Cathedral, Silber-
1824 ” » loweredfor Branchu| 2:43 | 425'8 2:17 | 4195
1629 ” s  recovered Pitch...... 2:76 | 434'0 | 1716 | Strassburg | See under A
” ” »»  Cugnard de la Tour| 2:92 | 4380 | 1722 Baxony | Dresden, St. Sop 201 | 4156
»” ”» » Orchcstml Pitch ...| 8'00 | 4400 | 1749 | Hamburg | Lehnert’s Positiv 351 | 45652
16830 ” » Drouet.. 2:63 | 430'8 | 1754— Saxon: Dresden, chained fork 199 | 4150
” »” ” 280 | 4358 | 1824 y Church Organ.
1834¢ » " Schelbler’ 1760 | * Holstein | Rendsburg .. 506 | 4955
bout ......| 276 | 484°0 | 1762 | Hamburg | Mattheson’ 1°69 | 4079
1836 ” w Caguard’ Tour| 283 [437:0 | 1838 | Weimar | Topfer's Pi 237 | 4244
1:3_390 } » »  Delezenne’s Leibner| 8:04 | 410 1862 Saxony 9-36 | 4240
18564a ” » " Forks...| 289 | 4374 . ” ”» 2:50 | 42756
”» »” ”» ”» Pleyel..[ 3:02 | 4405 | 1878 ) R.C. Church Organ...| 2:12 {41811
» ”» »” ” Reeds...| 332 |448°3 " Libeck | Cathedral, 0ld Organ 465 | 484'1
858 ”» »  Lissajous& Ferraud| 8:35 | 4490 | 1879 | Hamburg |St. Jacobi, Present Pitch 500 | 4945
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Date. Place. Pitch. 8 A | Date. Place. Pitch. 8 A
V.—GRRMANY.~—(Continued.) VIL—IrALy.—(Continued.)
1752 Berlin Marp! %‘r B 227 | 421'9 | 1845 287 | 43687
urg, . ) 1 DA 3 ° 3 i
il | S Wieprecht, Fr. Com. ............ 262 (4305 | F
1822 ” Fischer’s Pichler’s fork .. .| 289 | 487°3 | 1856 349 | 4503
1830 ” ‘Wieprecht, Fr. Com | 800 | 4400 | 1857 9 (  Fage 345 | 4517
1834 ” Scheibler ¢ trustwo 807 | 4418 v Naples San Carlo (Guillaume’s Fork)| 319 | 4449
1857 ” .| 8334484 | 1859 Turin Fr. Com. ..cccocvvvinnviiniiiiinnnnnnns 319 | 4448
1858 »” | 842 | 4508
1859 » .| 846 [ 451'8 6. Concerts.
1861 » | 84545156 | 1869 | Bologna | Liceo Musicale
}gfg » 282 | 4355 7. Pi
. ianos.
—21 } Dresden 238 | 4232 | 4009 " Tadolini’s FOrk...........eccvmuenes 248 | 4258
1826 ” Reissiger.... .| 280 | 4350
1859 ”» Fr. Com. .... | 804 | 410
” 9 Nike, during ..| 323 | 4460
1862 . Fiirstenau’s ofticial Fork ...... 291 | 4378 VIII.—Russia.
1¢69 ” Sent to Society of Arts froi
ipzi, .| 2'95 | 4389 8. Church Organs.
” 1781 211 | 4180
337 [ 4494 | 1860 | 294 | 4212
1678 2:97 | 4394
1859 278 | 4435
18569 2:80 | 4350 | 1802 284 | 4360
» 313 | 443'3 | 1858 | 845 | 4515
” 819 | 4448 | 1869 283 | 48567
1859 | 8124430
v w o - | 832 | 4481
1869 Bent to Society of Arts . | 285 |436'1 | 1739 1-:00 | 892-2
» » » . | 278 | 4345
» | Wihrtemburg | 5,0 o | 288 {4369
1879 | Hamburg | Opera, under Krebs 331 | 4480
8. Concerts. IX.—8palx.
1714 Saxony Nike’s presumed Chamber|
Pitch ..o 024 | 3752 8. Church Organs.
———| Hamburg | Old Orchestral Pitch . | 8120|4450 | 1785 Seville T. Bosch’s Orﬁn.n - 4196
1869 Leipzig Conservatoire, Fr. Com.. .| 3834|4488 | 1858 Madrid Ton de Chapelle . 4196
5 | Wiirtemburg | Fr. Com. ..........c.ooecovieinn 319 | 4448
1869 Leipzig Gewandhaus, sent to Society 5. Operas.
of Arts .......ocoocvviniiiennnnnns 392 | 4482 » ” Theatre (in 1879, A 435°4) ...... 318 | 4445
9. Instruments.
g‘ég Breslau MATPUIE ....covvveeiiinnneenininnrenns 1°96 | 414'4
w51} Flute by Floth (Nike) ......... 212 | 4180 X.—Unrrep Bratas or
1783 — Grenser’s Clarionet (Ndke) ...| 2:28 | 422:0 RICA.
— —_— Schneider’s Oboe (Nike) ...... 191 | 4138
1800 —_— Holtzapfel’s Flute (Delezenne)| 2'46 | 4266 ) 7. Pianos.
1879 | New York |S8teinway's Fork .................. 868 | 4572
VI.—HOLLAND.
8. Church Organs,
The oldhacelc:urabtged Cl'hurch DISCUSSION.
ve n altered, The Chairman said that no one could regret the time
Th t succeeded . P .
::ly am;;snfo :.:aova- m;jl; Mr Ellis had taken, qonsxdermg the great interest and
ancient pitch, importance of the subject, and the very thorough manner
6. Concerts in which he had treated it. He could not expect any
1869 | The Fr. Com. ...coovveane I 834 | 4462 | discussion upon the paper, because, though they were in
Hague the habitof discussing opinions, factsof thiskind admitted
of no discussion. r. Ellis had put all his facts on
VIIL_IraLy 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 ocould hardly
oo Bome | Fitch-pipes (Dr. B. Smith) .| 114 | 3952 | express his high opinion of the value of the paper. It
Heo } Padua { %‘;uffomdry:}} Belbaoching| 2-41 | 4252 | Was & monument of research which would be referred to
in future ages as a credit to the musical science of the
2. 0ld Forks. day. He would only ask the meeting to pass a vote of
};& Pa?,m thanks to Mr. Ellis for his excellent communication.
af%0c ‘{,:?m The vote of thanks was passed unanimously, and the
? . meeting adjourned.
InporTANT PosTscripT, 1 May 1880.—Dr. describes his g’ve Vv 256'82. With these compare the mean measurement

eounting instrument (see p. 300, col. 2, 1. 11) in Wiedemann’s (late
Poggendorfl’s) Annalen, lmo,upp. 394—417. By this instrument
he obtains & new standard Ut, = V 256 at 20°C = 68° F, and
discovers that his former standard Ut, gave V 256'1774 at
20°C = 68° F. Hence at 59° F = 156°C, to which my measure-
ments of it refer, it would, on the assumption of a gainof V 1in
V 21000 for a loss of 1vF, give V 2562872, and, on Dr. Koenig's
experimental conclusion of a gain of V1 in V8943 for a loss of
1° C, that is, of a gain of V1 in V 16097 for a loss of 1° F, it would

25628, at 59° F, on p. 402, col. 1. Using his own rule, therefore,
Dr. Koenig’s V461 in Appendix No. 10, would be V 451:585 at
59¢ F, which confirms what is there stated. Dr. Koenig also
especially determined the French Diapasol
servatoire at Paris to be V43545 at 69° F, almost identical with
A4354 in Table I. It is most satisfactory to find this final close
agreement of Dr. Koenig’s, Prof. Mayer’s, and Prof. McLeod's
measures with my owa taken by Scheibler’s forks as exun}ednon

p. 320,




APPENDIX.

1. Introduction of Equal Temperament. (App.to
Art 4, p. 294, col. 2.)—In the ‘ Mémoires con-
cernant~’histoire, les sciences, les arts, les mceurs,
les usages, &c., des Chinois, par les Missionnaires de
Pe-kin,” 1780, Paris, vol. 6, edited by the Abbé
Rossier, author of a ‘“ Mémoire sur la musique des
anciens,” there is an approximate ancient calcu-
lation of the lengths of the pipes for the twelve
lu, or notes of the scale (p. 105), which shows
the use of equal temperament; and in “ﬁcu-t 2,
fig. 18, the same are calculated out fully and
accurately by a modern Chinese. It must be
remembered, however, that the Chinese did not
employ harmony. In Europe, neither Zarlino,
1562, nor Salinas, 1577, mentions equal tempera-
ment. But Mersenne, 1636, does, and gives the
numbers correctly (Harm. Univ., Liv. 2, prop.
xi., p. 132), and adds (¢bid liv. 3, prop. xii., ‘ Des
Genres de la Musique’’) that equal temperament
‘“est le plus usité et le plus commode, et que tous
les praticiens avouent que la division de 1'Octave
en 12 démitons leur est plus facile pour toucher les
instruments.”” Of the ease there is no doubt, of
the customariness corroboration is required.
Mersenne gives also the meantone tempera-
ment, and deduces all his systems from the
relations of just intonation, taking them bodily
from Salinas. Werckmeister recommended equal
temperament, and Schnitger attemped to it
out in North Germany, 1688 (see A 489-2). This
was more than a merely isolated attempt, but it
does not seem to have spread to other countries.
Dr. Robert Smith, 1759, must have actually heard
equal temperament, or he could not have spoken
of it as ‘‘that inharmonious system of 12 hemi-
tones,” producing a ‘ barmony extremely coarse
and di ble” (‘Harmonics,” 2nd ed., pp.
166-7), Dom Bédos, 1766, must also have heard
it when he rejected it as ‘‘harsh and less harmonious
than the old tuning” (see A 3766).

As regards the recent English introduction of

ual temperament, Mr. James Broadwood, in the
?&Iew Monthly Magazine” for 1st September, 1811,

roposed it, and gave the error of the Fifths as one-
?ortieth of & semitone, which was to him the
smallest sensible interval. On 1st October, 1811,
Mr. John Farey, sen., showed that this was too
much (it is much more nearly one-fiftieth of a
semitone, or accurately § 0:01954), and referred to
the article Equal Temperament in Rees’s Cyclo-
peedia, whereupon, on 1 Nov., Mr. James Broad-
wood says, that he gave merely a practical method
of producing equal temperament, ‘‘ from its being
in most general use, and because of the various
sgstems it has been pronounced the best deserving
that appellation by Haydn, Mozart, and other
masters of harmony” (unfortunately he adds no
references), and concludes by saying that he is
‘* still of opinion . . . that mathematical specu-
lations cannot be of any practical use in direct-
ing the tuning hammer.” Mr. Hipkins has
been at some pains to ascertain how far
equal temperament was general at that time,
and from him I have learnt what follows. Mr.
Peppercorn, who tuned originally for the Philhar-
monicConcerts(see A 4237, and additions in Appen-
dix, No. 7), was concert-tuner at Broadwood’s, and
a great favourite of Mr. James Broadwood. His
son writes to Mr. Hipkins, that his father ‘‘ always

tuned so that all keys can be played in, and
neither he nor I (the son) ever held with making
some keys sweet and others sour.” Mr. Bailey,
however, who succeeded Mr. Peppercorn as con-
cert-tuner, and tuned Mr. James Broadwood’s own
piano at Lyne, his country house, used the mean-
tone temperament to Mr. Hipkins’s own know-
ledge, and no other. Not one of the old tuners
Mr. Hipkins knew (and some had been favourite
tuners of Mr. James Broadwood), tuned anything
like equal temperament. Collard, the Wilkies,
Challenger, Seymour, all tuned the meantone
temperament, except that, like Arnold Schlick,
1511, they raised the G sharp somewhat to miti-
gate the wolf or disagreeable noise resulting from
the use of the Fifth E flat G sharp, in place of
E flat A flat. Hence, even Mr. James Broadwood
did not succeed in introducing equal tempera-
ment permanently into his own establishment,
and all tradition of it died out in his house long ago.

In 1812, Dr. Crotch (‘ Elements of Musical
Composition,” pp. 134-5) gives the ;;lroper figures
for equal temperament, and shows how it arose,
and that it made the Fifths too flat, and the major
Thirds too sharp, adding *‘ this will render all keys
equally imperfect.” But he says nothing to recom-
mend it.

1840, Dr. Crotch had his own chamber organ
tuned in equal temperament, as I am informed by
Mr. E. J. Hopkins, of the Temple Church.

The rest of this history will be found on p. 295,
col. 1, whenece it appears that, though previously
used by individuals, Equal Temperament for Pianos
did not become a trade usage till 1844, and Equal
Temperament for Organs, did not become a trade
usage till 1854. Hence these are the real dates of
therecognition of Equal Temperament as the regular
English system of tuning.

2. Comparisonof Scheibler’s, Mc Leod’s, and Mayer's
Measures. (Appendix to Arts. 16 and 18, p. 299,
col. 1, and p. 300, col. 1.)—The five first forks of the
lower table on p. 300, col. 1, were measured for
me both by Prof. McLeod, and Prof. Mayer, by
their methods described in Arts. 16 and 16, with the
greatest care, for which I am much indebted to
them. The forks did not return to me from Prof.
Mayer, in America, till after the reading of my
paper. Before sending them to him I had com-
?sred each with several of Scheibler’s and my own

orks. For Prof. Mayer’s method it is necessary
to cement with shellac & very light metal point to
the end of one prong, in order to scribe the wave-
curve, and also to transmit the electric spark which
marks the seconds. This additional weight, small
as it is, ought to flatten the fork. Hence, after
the forks were returned with the points on,
I compared them afresh with each of the other
forks, to discover the amount of flattening. In
the case of three fine large forks this was scarcely
sensible, for the Marloye fork, not at all, for the
Conservatoire fork, a doubtful V ‘02, for the Ver-
sailles fork, an equally doubtful V'04. But the
Feydeau fork had lost V ‘09, and the Tuileries fork
as much as V '14, owing to some imperfection of
construction. Making the corresponding correc-
tions, the results of Prof. Mayer's measurements
are given in the column ‘ Mayer, E.” below.
Afterwards Prof, McLeod measured the forks with
the points on, and then with the points off, each
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fork remaining unmoved in the same vice for both
meagurements. It was thus discovered that the
effect of the added points was very small indeed,
and that the chief difference generally arose from
some loss the forks had sustained in their journey
to America and back, as shown below, the numbers
being fractions of V.

Forks. ' Ci;na. Thuil. Feyd. Vers. Marl.
Loss....| -0016 | <165 | -0205 | -0285 | -014
Points..| ‘0476 | ‘035 | -022 -022 -021
Bums..!| *049 200 | -0425 | 0506 | -036

Adding these sums to the values found by Prof.
Mayer, we find his measurement of the forks in
the condition in which they were when measured
by Prof. MoLeod and myself at 59°F. The
results are given in the column ¢ Mayer, McL.”

.| Elis. Mayer, | Mayer,

Name of Fork. M Leod. r.’ X MEL.'
Conservatoire ..| 439:55 | 439-564 | 439-48 | 439-51
Tuileries........| 434°33 | 434-25 | 434°26 | 434-33
Feydeml veveesss| 423°02 | 423-01 | 422:91 | 422-98
Vetrsailles ......| 305°88 | 395-79 | 39577 | 39678
Marloye +.......| 26598 | 255°96 | 266'98 | 256:02

The extreme closeness of these results, obtained
by such entirely different methods, proves indisput-
ably that we can now measure pitch within one-
tenth of a vibration in & second, and that my
count of Scheibler’s forks cannot be wrong to that
extent, and hence that my present measures are
probably equally correct.

The four forks of Koenig, measured by Prof.
M’Leod and myself were not sent to America, but
Prof. Mayer had an opportunity of measuring three
of Koenig’s Ut,, one of which had been but recently
purchased. Prof. M’Leod had also measured three
others, and I, two. The following is the result of
these ten different measurements.

Koenig’s Ut,. 1) Measured by Prof. M’'Leod.
His own forks, V 256'28, 25631, Prof. Guthrie’s
forks, V256-14, 256°17. 2) Measured by Prof.
Mayer, three different forks, V256:38, 266-34,
266'36. 38) Measured by myself, Prof. M'Leod’s
fork, as above, V 256:30; Dr. Spottiswoode’s fork,
V256:23; a copy, made by myself, of Prof.
Tyndall’s fork before it was imjured, frequently
compared with the original, V 256'28. The mean
of these 10 measures is V 256:28, which I have

assumed as the probable mean value of Ut, on |

page 301, col. 2, Table. .

3.) Compass of the Voice. (Appendix to Art. 21
page 303, col. 2).—The following are the limiting
notes of ‘‘the most sonorous compass of the seven
different voices in most choral bodies,”’ uccording
to H. Berlioz (‘‘ Modern Instrumentation,”
Novello’s edition, 1856, page 178), where, as it
was printed before the French Diapason Normal
was introduced, I assume Broadwood’s mean pitch,
as I did for Randegger. These limits should be con-
trasted with the inner, outer, and mean limits of
my Tables in the text, and will be found wider
than the first, but much narrower than the other
two. ‘

From To
First Soprano .. 2C 2663 .... 1B fat 9464
Second Soprano.. 4B 2506 .... 1G 7950
Contralto ...... 4F 1771 .... 18fat 6310
First Tenor .... 4C 1326 .... 2 Bflat 472'7
Becond Tenor ., 4C 1326 .... 2G 3975
Dagiomoor Mrst g Bat 1182 ... 2F 3542

Bass .ieeeenens seee

4F 88-6 2 E flat 3155

Actual usage of composers. Handel, in his early
‘“ Acis and Galatea ” @ge article Bass in Grove's
Dictionary), wrote a bass song from 8 C sharp to
2 A. In the bass parts of his ‘“ Messiah,” Handel
only once gives 8 F 84:5 (in *‘Lift up your heads’’),
rarely uses 8 G 94'7, but frequently has 8 A 1056,
and writes up to 2 E 3159, but not often. In the
‘‘ Hallelujah Chorus,” he takes his sopranos to a
long sustained 1G 7576, and his solo soprano in
‘“ Rejoice greatly,” touches only in passing 1 A flat
789'8. In the ¢ lio,” Osmin’ssong, ‘‘Ah! che
voglio trionfare ), Mozart makes a bass sustain
8D 70°6 for 8 (allegro) bars, and immediately
jump up two octaves to 2D 282'5. In the
‘“ Benedictus,” of the 12th Mass, Mozart leads a
bass voice by & chromatic scale from 4C 126:3
down to 8 E 75°1, which cannot be escaped. In the
‘“ Magic Flute,” he makes the ‘ Queen of the
Night ” ging ap to ?F 13520, and in 1770 Mozart
writes that he h Lucrezia Agujari (La Bastar-
dells) sing from 2D 282'1 to } C 2017-2, “ with a
lovely voice.” In ‘Robert le Diable,” Meyerbeer
once makes Bertram sing to 8 E 836 (taking his
pitch to have been A 4462, as is very possible), and
in ‘‘Dinorah’ makes a soprano sustain 4 C 10612,
which Mad. A. Patti has often been forced to sing
;tog,%;om, and now objects to sing higher than
1035-6.
(4.) Violin Resonance. (éPpendix to Art. 26,
Sage 309, ocol. 2.)—Dr. Huggins thought his
tradivarius violin sounded better at present
concert pitch, say A 454. Mr. Healey thought his
old violin, supposed to be an Amati, sounded best
at about Handel’s pitch, or A 422:5, These are the
very pitches corresponding to the two maximum
resonances observed in the text. A violin by
Maggini, of Brescia (1560-1640), belonging to Mr.
Vernon Lushington’s eldest daughter, and ex-
amined subsequently, had the same two maximuam
resonances, the higher being much the superior.

ArpENDIX T0 TABLE 1.

(6.) Russian Court Church. éInsert on p. 319, col.
1 after A 420°1.) A 481-3, EC 5009 (Md)603'9, JC
505-4), 8 2-24, (Ellis.) 1860, Russia, Imperial Russian
Court Church band.—This fork, & copy belonﬂng
formerly to Herr Nake, was lent to me by his widow.
t was contained in the same box as Stein’s fork, A
421-3, and was accidentally overlooked in drawing
up(;r;.bg wicPs Fork (Appendix to (1) A

) Handel's Fork. ix to (1) A422-5,

319, col. 2, line 17 from ggtet:m)—lfr Hipkins um
that Mr. Reid was mistaken In sulzglmn{ that the
house of Broadwood ever owned Handel's fork. Mr.
Hipkins sup, that Mr. Reid’s mistake aross from
Mr. Clarke having brought Handel's fork to Broad-
woot:”iut;xﬂ lgég to show it;, :}.ndka.(lao fiom the 7nd-
ing of Peppercorn’s fork (see Appendix No. 7, to
A 423'7), which was in jon of t%xt house.
(7.) Original Pitchof the Philkarmonic Concerta. ’ﬁ}ppen-
dix to A 4233 and A 4237, p. 320, col. 2.)—The fol-
lowing is a copy of Mr. Peppercorn’s certificate

at Mesars. Broadwoods’ :—¢ This is to certify that I,
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John Peppercorn, tuned for 15 years [1813-1828] at the
Philharmonic Concerts, for Messrs. Broadwood and Sons,
which is now nearly 30 years since, and that I have the
same fork in my possession. It was given to me from
the memars of the Philharmonio Society, as the Pitch
determined and settled by mutual consent. It is halfa
tone lower than the present Philharmonic Pitch. The
Pitch given to me, Sir George Smart being in possession
of a fork exactly the same, he always kept me exactly
to it. This same Pitch, given to me by the members of
the Philharmonic, sﬂLwith] Handel’s Pitch, with
the Pitch also of a fork shown to me by the late Mr.
Jacobs, organist to the Rev. Rowland Hill’s Chapel,
which was about 30 years since, and his Father
been master to the Sons of the Clergy, about 70 years
before. I was shown a Mater Des Convent Bell,
certainly 500 years old, with which this Pitch also
agreed, as also with that of most of our Church Bells.
20th March, 1856. (Signed) Jmo. Peppercorn. This
pitch also agrees with an ancient fork and other forks in
the possession of Mr. Black, at Messrs. Broadwood’s.
&'Shee Table I., A 422-7, 423'6, 4272, 4275, 428'4.]
e fork, shown at Messrs. Broadwood’s as Sir George
Smart’s present pitch [see A 433] is mnearly a
uarter of a tone sharper than the one I now iave
?really 8037, more than a quarter of a tone],
and certainly was not the pitch made use of at the
Philharmonic Concerts when I tuned at them. (Signed)
Jno. Peppercorn.”” With regard to church bells, see
Colbacchini’s pitch pipes, A 4252, and Cavedini's fork,
A 422°3, both from bell-founders, and both used to
determine the pitch of bells. Mr. Lewis, the organ
builder, found the famous old tenor bell at Lavenham
(16} miles W.N.W. of Ipswich), date 1625, meant to
be and called D, to be 2 D 28844, vmg MA 4313,
which would be rather sharper than £rris 8 A 4287 at
Newecastle-upon-Tyne, and is interesting as occurrin,
in the earliest days of mean pitch, and before Engli
organs had been smashed by the Puritans, 1644-6.
(8.) The Jordans’s Maidstone Organ. (Insert on
325, col. 1, after A 437'4). *(2) MA 4374 (EA 440,
JA 436), C523:3, S 2:89. (Streatfield and Ellis.) 1744,
Maidstone, old parish church. This organ was built by
the Jordans, and in 1878 had this pitch, and was in
mean tone temperament. On 25 March 1880, while
the pipes were lying open, having been just returned
by Lewis, who was rebuilding the organ and putting it
in equal temgemment, at his own pitch (see (1) A 441).
I examined the marks on many pipes, and could find no
sign of old shifting. The stopped diapason, least likely
to be altered, but easily tunable by its long ears within
the limits A 437 and A 442, was apparently quite
unaltt_ared, and I found the genuine old markings of the
peculiar German d and d sharp, on the pipes which bore
also Lewis's marks of D and D sharp.” So there seems
to be no doubt that the pitch has been preserved to this
day. But as the Jordans also used the sharp pitch
A 4741 (which see) at St. George’s, Botolph-lane, it
follows that the Jordans as well as Bernard Schmidt,
used two pitches, or made both A foot and B flat foot
organs, corresponding to a church and a chamber pitch.
§9.) Temple Church Organ. (Insertafter ®A 4443, page
327, ool. 1), *(2) 444'8 measured, and also B fat 4?la‘4,
B 498'6, C 529 measured. (Ellis.) 1880, London,
Temple Qhurch organ, after it had been ired and
rosettled in 1879, by Mesars. Forster and Andrews, of
Hull.— The original or; was built by B. Schmidt
robably at A 441-7, and was flattened by Mr. C. A.
ishop to A 4332 (see notes onuﬁ‘)3 A 422°5) ; it was
- afterwards reconstructed by Sch in 1859, and he
made the pitch so sharp that Messrs. Forster and
Andrews had to shift the pipes a semitone, to bring it
to this pitch. This would imply that Schulze’s pitch
was A 470'7, which is hardly likely (see A 452-8 in Ap-
pendix No. 11). The pipes were probably adjusted after
) . _To depress a quarter of a tone was found too
little, ss Mr. Forster said. Hence, after depressing a

semitone, the pipes were possibly cut to sharpen them.
The whole of Schulze’s Hohlflite stop as sent from
Germany was too sharp, and had to be accommodated
afterwards. The actual pitches measured above are not
exactly in tune. Starting from A we should have had
A 444°3 EB flat 4707, EB 4987, EC 628-4, and starting
from measured C 529, we should have, EB 4993,
EB flat 471-3, EA 444°8.

(10.) Belgian Army Military Instrument Pitch. (Ap-
pendix to A 451, p. 329, col. 1, and A 4556, p. 330,
col. 1).—M. Victor Mahillon has had the kindness to
send me the following. Before 16 December 1874,
numerous standards for military music were in use in
Belgium, occasioning extreme embarassment to manu-
facturers. The ministry, therefore, sent the several
forks to M. Mahillon for the purpose of selecting the
mean, and he, not having a tonometer, sent the selected
mean to M. Koenig, in Paris, to measure, and to con-
struct from it a large standard fork for future use. On
the ministry being informed that the mean pitch was
VS 902 =V 451, a ministerial decree was issued, dated
as above, fixing this as the standard determined by
Koenig’s fork. Hence, as the copy I saw was A 451°7,
either Koenig’s measurement was slightly incorrect
(which is very ﬁlrobable, see measurements of his Ut,
in No. (2) in this Appendix, which would make his
V 451 really 4515, leaving only V -2), or the large fork
he made rose in pitch after tuning (which is very
probable, a rise of V2 being quite common), or
both (which is still more probable). m this standard
M. Mahillon tuned Dr. Stone’s copies by ear, but
he sometimes makes copies by the optical process of
Lissajous. That process was not used to determine
the pitch, which was due to Koenig’s measurements.
Subsequently to the settlement of this standard, M.
Dunkler (d. 1878), bandmaster of the regiments of
Gronadiers and Chasseurs in Holland, succeeded in
establishing A 451 as the Dutch standard for military
music also. On 21 Dec. 1875, a Commission was

p. | appointed by Royal decree in Belgium to examine the

ossibility of establishing a uniform Eitch in Belgium.

ons. F. A. Gevaert, Director of the Royal Conser-
vatoire at Brussels, was president, and Mons. V.
Mabhillon secretary. The Commission recommended the
adoption of the nch Diapason Normal for military
music as well as for the Conservatoire. This recom-
mendation remains pigeon-holed on account of the
great expense which the alteration of all military bands
would entail, and hence there is at present no uniform
Belgian standard: M. Victor Mahillon also says that
the so-called fork of the Guides (see A 455°5), properly
speaking, never existed. The pitch of A was occasionally
given by M. Bender on a small clarinet, on which he

layed, and such a pitch is of course very uncertain.

ons. C. Mahillon, however, possessed a fork taken
from it, which was at lowest A 456.

(11.) Schwlze’s Tynmedock Organ. (Insert in Table I.,
after A 4625, page 329, col. 1). EA 4528 4502,
JA 448-8) C 5385, 83:50. (Chambers and Ellis.) 1880

%inw of measurement), Tynedock Church Or at
ewcastle-on-Tyne, one of the finest built by Schulze
in England, from a fork tuned to the open diapason ex-
l]);::ly for me by Mr. Charles Chambers, Mus. B.
is is practically in the mean Philharmonic pitch,
A 462:56. Mr. Rea, formerly organist, found it best to
transpose most music by a semitone, and therefore plar
at A 427°4, that is, practically at the pitch of Harris’s
organ, St. Nicholas Church, also at Newecastle, see
A 428-7. For a similar pitch of Schulze’s, see Temple
Church , in Appendix, No. 9.
(12.) Barking Organ. (Appendix to A 474°1, 331
col. 2.) This organ (see (2) A 439-5) was probably one
of these sharp A foot organs. Both B. schmidt and
Jordans, and hence probably other builders built both
A foot and B flat foot organs. For Schmidt, see (1)
A 4417, in Table I., for the Jordans’, see Maidstone

organ, in Appendix, No. 8.
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