(559)

A Difcourfe concerning the Mufical Notes of the
Trumpet, and Trumpet-Marine, and of the de-
feéts of the fame, by the Honourable Francis
Roberts, £/g; R. S. §.

"8 HE Trumpet fofamous in all Ages for itsufe in

War, the lowdnefs and noblencefs of its {ound
peculiarly fuiting it to that purpofe, is neverthelefs tobe
reckon’d among the iniperfeét Mufical Inftruments. For
though ithas a large compals, the greater part of the in-
termediate Notes are wanting, and fome of them imper-
fet. The extent of this Inftrument cannot be ftricl
determined, -it reaches as high as the ftreng.h of the
breath can force ir, but by confidering its Notes within
the ordinary compals of the Scale of Mufick (from
double € fa-n: to C fol-fain alt) the nature of the higher
Nortcs will plainly appear.  Thefe are all fer down in
the Table (Fig. r.) only take notice that the Prickt
Notes are imperfect, not being exactly in Tune, buta
lictle flatter or fhar:cr than the places where they ftand,
according as f or s1s fct over them.

Here we may make two inquiries.,

1. Wheace it comes to pafs that the Trumpet will
perform no other Notes (inthatcompafs) but only thofe
inr the Table, which are ufually called by Mauficians
Trumpet-Notes.

2. What is the reafon that the 7th. 11th. r3th and
14th. Notes are out of Tune, and the others exa&-
ly in Tune.

In this matter we may receive fome light from the
Trumpe-Marine, aa Inftrument though as unlike as pof-
fible to the Trumpet in its frame (one being a Wind-In-
ftrument, the other a Monochord) yet has a wonderful
agreement with it in its effe@. The
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“The found is fo like as not to be cafily diftinguifhed by
the niceft Ear, and as it performs the very fame Notes, {o
it has the fame defes as a Frumpet, for if the String
be ftop’d in any part, but fuch as produces a Trumpet
Note,it yicldsa harfhand uncouth (not a Mufical) found.

Let us therefore proceed to our firft Inquiry, and ex-
amine what is the reafon that the Trumpet-Marine will
perform no other but the Trumpet Notes.

It is a known Experiment of two Unifon Strings, that
ftriking one of them moves the other, which probably
proceeds from hence, that the impulfes of the Air which
are madeby one String, do more eafily-{et another in mo-
tion which lies in a difpofition to have its vibration Sys-
chronous to them, than a third whofe mo%ion would be
crofs.

We may improve this a little farther. by obferving
that a String will move not orily at the ftriking of a Uni-
fon,but an 8th. or 12th, though after a different manner.

If a Unifon is ftruck, it makes ene intire vibration in
the whole String, asin Fig. 4, and the motion is moft
fenfible in the middle at #, for there the vibrations take
the greateft {cope.

If an 8th. is ftruck, it makes two vibrations, as in
Fig. B, and then the point » is in a manner quiefcent,
and the moft {fenfible motion at #, 5.

If a 12th. be ftruck, then it makes three vibrations,
asin Fig. C, and the greateft motion at 4, », 4,and hardly
to be perceived at p, p. All which may be plainly experi-
mented by putting a little piece of Paper upon the fe-
veral parts of the String to make the motion more con-
{picuous.

So that in fhort this Experiment holds when any
Note is ftruck which is a unifon to fome aliquot part of the
String, as in the former Examples, an 8th. is unifon o
half the String, and a 12th, to a third part of it,

In
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In this cafe (the vibrations of the equal parts of a
String of being Synchronns) theré is no contrariety intheir
mo-ion to hinder cach other, whereas it is otherwife if
a.Note isunifon to f; in the Fig. D, that does not divide
the String into equal parts, for then the vibrations of the
remainder r not {uiting with thofe of the other parts,
immediately make a confufion in the whole.

Now in the Trumpe:-Marine you do not {top clofe as
in other Inftruments, but touch the String gently with
your Thumb, whereby there is a mutual concurrence
of the upper and low:r part of the String to produce the
found. This is fufficien ly evident from that, if any
thing touches the String below the ftop, the found will
be as effectually fpoiled as if it were laid upon that part
which is immediately ftruck with the Few.

From hence therefore we may colle, that the Trum-
pet-Marine will yield no Mufical found but whenthe ftop
makes the upper part of the String an alig-or of the
remainder, and confequently of the whole ; otherwife as
we jult now remark’d of Fig. D. the vibrations of the
parts will crofs one another, and make a found fuitable
to their motion, altogether confus'd.

Now that thefe aliguot parts are the very ftops which
produce the Trumpers Notes fhall be plainly fhown in
treating of the fecond enquity, wiz. What is the reafon
that the 7th. 1xth ¥3th and 14th. Notes are out of
Tune, and the reft exactly in Tune.

All Writers of the Mathematical part of Mufick agree

‘half - _an eighth

That by )a third part a fifch

fhortning<a fourth the f.ofﬁld a fourth

a String Ja fifth. 1S rais a fharp third
a fixth a flac chird,

From
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From this Foundation all theother Notesare derived.
The flat and fharp fixth are to be the flat and fharp third
to the fourth ; and the feventh the like to the fifth : the
fecond to be a fifth to the fourth below, e, By this
Rule letus examine what Notes a Monochord fretted in
its aliquot parts will produce

Suppofe the Monochord F to confift of 720 parts, and
its Tone double C fu-st the firft Note in the Table;
then half of it will be 360, and a third part 240, ¢7e.

Now I fay, fretting, (or ftopping with the Thumb) at
360 muft produce C fa-ut, becaufe 360 being half 720,
the found will rife an eighth from double C fa-»¢.

Again 260 being Cfa-yz, 240 muft make G [ol-re-ut
the third Note in the Table becaufe :4¢ being juft a
third part lefs than 360, the found willrife a fifth from
that Noce  After the {fame manner proceeding ftep by
ftep it will be evideac that,

180} (- .1,0Wl fa 4th." (Cﬁ)lﬁz-ut l‘hej'h\ .
144}1 . ii{ -th. E lam; ih %
1205 X o [ N
ofwhiciit 5] i Von ! ol fu Sthy 7,
go bis lefss 1o 3}4&(" 1ad s ’p.f')) "D le fol gth g
! 1) 2 N agess e . {
72 | than gol 4o Limi 1oth] g
60 90 | 4 3d, G folre ut 12th .;
48 60 l a ¢th. szzbimi ¢ 5th 5
45 L 9ob  ihalf, Cfolfa  16th| %
By the fame Reafon,
100 . 120 "a 6th. B fabimi flac
7 1en 90 g;fuﬁ a 4ci( pro- YFfour,
54 Cehan 67:( by )a sth (duces) 4 Limire,
o 100 J half B fabimi flat,
And Conlequently
102 ¢ the 7th. yNote in( flatter R fabimi flat
65 o xxth.( the Ta- Ytharper( F famt,
55 5 13th.ble is aYfaccer 130 A4 lamira,
s1 5 r4thylictle flaster B fabimi flat.

Which anf{wers the fecond Inquiry
Now
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Now to apply this (in a few words) to the Trumpae,
where the Notes are produced only by the different force
of the breath; it is reafonable to imagine that the
ftrongeft blaft raifes the found by breaking the Air with-
in the Tube into the fhorteft vibrations, but that no Mu-
fical found will arife unlefs they are fuited to fome ali-
quot part, and {o by reduplication exactly meafiire out
the whole length of the Inftrument, as in Fig. C, for
otherwife a remainder will caufe the {ame inconvenience
in this cafe, asin Fig. D. To whichif we add that a Pipe,
being fhortned according to the Proportions we even
now difcours’d of in a String, raifes the found in the
fame degrees, it renders the cafe of the Trumpet juft
the fame’ with the Monochord.

For a Corollary to this Difcourfe, we may obferve
that the diftances of the Trumpet Notes afcending, con-
tinually decreafed in proportion of © - § 1 & in infinitum,
For,

fecond )Note in theCfirft 2 (59 ¢ Serd
The<third $Table,differs<?fecond by L+ é,t cotring,
fourth Yfromthe (¢ third 1)<

An Account of the canfe of the Change of the Variati-
on of the Magnetical Needles with an Flypothefis of
the Struture of the Internal parts of the Earth :
as it was propofed to the Royal Society in one
of their late Meetings. By Edm. Halley.

SOmc years fince I publithed in thefe Tranfactions,
(Numb. 148,) a Theory of the Variation of the
Magnetical Compafs, wherein having colleGted as many
Obfervations as at that time I could procure, and having
2 Q carefully
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