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To all whom it may concern:

Be it known that I, EDWARD SAMUEL
RITCHIE, of Boston (Brooklme,) in the county
of N orfolk of the Commonwealth of Massachu-
setts, have invented a new and useful Improve-
mentin Sonometers;and Idoherebydeclarethe
same to be described in the following specifi-

cation and represented in the accompanying .

drawings, of which—

Plgule 1is a top view, and Fig. 2 is a trans-

verse section, of a sonometer provided with
my invention. Iig. 3 is a top view of the le-
ver and section of the rings and the fulerum;
and Fig. 4 is a section of a ring with an ab
tached stunﬂ and section of the lever, Sueh as
I use in earrying out my invention.

The object of the improvement is to pro-
vide for the relative tension upon twostrings
so that the tones produced by their Vlbratlons
shall be in unison or in aceord to produce the
musical chords, whether the pitch is high or
low. To this end Icombinealever or bar with
knite-edges on its ends, against which press
grooved rings attached to the stri ings. Onan
edge of the lever, which should be in a line
with the knife- edcres are V’sor grooves, each
of which is so sﬂauwted that the length of the
arms of the lever is proportionate to the rela-
tive tension on the strings to produce the
chord. Thus for unison the tension on two
similar strings must be equal and the groove
midway between theknife-edges. To pmduce
the chord of the fifth, which requires the strings

- to vibrate in I’&pldlt}, as three totwo, the ten-

ston must be asthe squares of these numbers as
nine to four, and its groove cut so that the
length of the arms 1S 1n this proportion. Usu-
ally 1 have grooves cut for the chords of uni-
son, the minor and major thirds, the fourth,
ﬁfth sixth, and octave. This lever made of
steel or other metal, 1s shown in the ﬁgm es ab
A; the fulerum, W]llCh 18 fixed upon the head-
block of the souometel, ab B;the knife-edges, at
b; 1ts grooves for the fuler um atb e ¢ ¢y G Gy
The ﬂrooved ring (shown in 10ng1tud1nal sec-
tlon in Iig. 3 and in transverse section Fig.
4) has the vﬂm ating string attached and beals

~ against the knife- edge of | the lever.
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“The tension on the strings can be given in
the usual manner by twist-pins.

wires of the same size, to each of which the

ogrooved rings are attached at one end. The
0pp031te end is attached to a twisting-key
driven into the head-block and twhtened pre-
cisely as a wire in a piano-forte. The knite-
edges on the lever and the grooved rings are
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the same as are frequently used for a balance

for accurate weighing, and the lever 18 virtu-
ally a balance-beam resting on or agalnst a
knife-edge fixed on the head-block, and difiers
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only in having several V’s on the Inner or

what would be the under side of the balance-
beam.

In use the V in the middle 1)011:113 being
placed against the fixed knife-edge, and ten-
sion given by turning the keys, the tension on
the wires must necessarily be exactly equal,
and their vibrations equal, and necessarily
sound in unison. If one of the keys is then
turned,the tension would be increased, and by

‘the action of the lever or balance-beam the

other wire must have its tension increased by

Pprecisely the same amount, their vibrations

would again be equal,and the pitch would be
higher, but would be in unison. A wire can
be tuned to any desired pitch as a piano-forte
wire, but the other wire will necessarily give
the same tone, and they must be in unison.
When the lever is placed with its V on the
line marked 5, the distances from it to the
knife-edges on the outer ends of the lever be-
ing exactly as sixteento nine, the relative ten-
sion of the two wires must always be in this
proportion. ‘T'he number of vibrations per
second of time must be as four to three, and
they will sound the chord thatis known as the
‘‘ fourth,”” becauseit isalaw in acoustics that
‘“the number of vibrations per second is di-

rectly as the square root of the tension.’’
the V marked 8 on the lever is placed against
the fulerum knife-edge, which is cut so that
the relative lengths of the two arms of the le-
ver are as four to one, the tension must neces-
sarily be in this proportion, and under thesame
law the vibrations must be as two to one, which
must produce the chord of the octave. By
tightening -the wires or ‘‘strings,” (as it is
customary in works on aecousties to term
them, ) the pitch will be raised, but the octave
will always be given. The other V’s are cut

The strings used are best two piano- foxte i to give the relative; tension required for the
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chord of the third vibrations as five to fou s |

relativelengthsof arms, twenty-fiveto sixtecn.
For the sixth, vibrations as five to three;
lengths, twenty-five to nine. |

By using two wires the diameters of which
are as two to one, their cross-section and con-
sequent density or weight per foot being as
four to one, and placing the V on the line
marked 8, thelarger wire being on theshorter
arm of thelever, the nuinber of vibrations will
be equal, and they must sound in unison,
-proving the law that ‘‘the number of vikra-
tions per second of a string is inversely as the
square-root ot its density.”’

1t 18 evident that other forms of bearings
upon the knife-edges can be used, and that
separate knife-edges can be fixed upon the le-
ver to bear against the fulerum to produce the
same effect. I prefer the forms as deseribed.

I claim—

322,010

1. In a sononmeter, a lever for sustaining the
tension of the strings, provided with grooves
for a fulcrum af intervals such that the differ-
entgrooves producesuch proportionate tension
on the two strings that they shall in vibration
sound in chords according to the groove in
which the fulerum is placed, substantially as
described.

2. The combination, in a sonometer, of a
lever for sustaining the tension of the strings,
provided with grooves for thefulerum at such
specified intervals as will produce the differ-
ent musical chords, and grooved rings attached
to the strings and resting against the knife-
edgesof said levers substantially as described.

EDWARD SAMUEL RITCHIE.

VWithesses:
JOHUN RITCHIL,
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