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To all whom it may concern:

Be it known that I, Frrprnaxp G. GascHE,
a citizen of the United States, residing at
Chicago, in the county of Cook, State of Illi-

- nois, have invented certain new and useful

Tmprovements in Musical Instruments, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings.

My invention relates to musical instru-
ments, and particularly to that class of mu-
sical instruments in which the tones are pro-
duced by setting strings in vibration and the
pitch of the tones is obtained by stopping
the strings with the fingers in the well-
known manner. This class of instruments
is well represented by the violin and instru-
ments of its class, or by the guitar and in-
struments of its class.

It is the object of my invention to im-
prove the sound-boxes of such instruments
by constructing them of a certain prede-
termined shape, the various dimensions be-
ing determined as hereinafter poin‘ed out,
the bounding walls being formed in general
in the preferred construction on parabolic
or elliptical ares, and certain of the dimen-
sions of the various air spaces between the
oppositely-disposed portions of the bound-
ine walls being in harmonic relation to each
other as hereinafter explained.

The means by which I have accomplished
my object in a violin are illustrated in the
drawings and hereinafter specifically de-
seribed.

That which I believe to be new will be set
forth in the claims.

Tn the drawings:—Tigure 1 is a top or
plan view of the body of such a violin, with
the top mostly removed, leaving sufficient
to show the position of the sound-holes. Fig.
2 is a diagrammatic view illustrating the
method of laying out such an instrument.
Fig. 8 is a diagrammatic view illustrating
the shape of the sound-box. TFig. 4 Is a
cross-section on line 4—4 of Fig. 1. Fig. 5
is a side elevation, partly in section.

Referring to the several figures of the
drawings,—5 indicates the body of a violin
embodying my invention, provided with a
neck 6 and finger-board 7, both broken away.

8 indicates the back and 9 the top of the
body.

10 indicates the side strips provided with
shoulders 11 glued between the top and back
of the body as nsual.

The sound-box of the violin shown in the

drawings may be said to be divided into
three main divisions or spaces, two end divi-
sions 12 and 13, and the intermediate divi-
sion 14. As shown in Fig. 1, the strips 10
are brought to a point at two places, wooden
blocks 32 being inserted so as to conserve a
smooth unbroken inside surface, as herein-
after explained: End-blocks 2122 are also
introduced, such blocks being formed as
hereinafter set forth.

99380 indicate sound-holes, preferably of
substantially the shape shown, forming
points 29*—80* located as hereinafter de-
seribed.

The manner of laying out and construct-
ing a violin in accordance with my invention
will now be described.

The first step is the determination of a
basic or fundamental length. This will be,
in the case of a violin, preferably a length
such that a closed air column of that length
set into vibration without forcing will pro-
duce the note known as middle C——namely,
thirteen inches. In different instruments
this fundamental length might be different,
but in the following description I shall
take such length as thirteen inches, the same
being represented by L. At any point O
along a line A—A (see Fig. 2), erect a line
B—B perpendicular to said line A—A.
Lay off on the lines O-—B distances O—E
and O—F each equal to 2/9 L. About E
and F as foci lay out an ellipse whose major
axis is 2/3 L and whose eccentricity is 2/3,
as shown in said Fig. 2, said ellipse cutting
the line A—A at S.” Then lay off the lines
D—D and C—C parallel with the line A—A
and at a distance from it of 3/16 L. The
lines I—I and K—XK are next to be laid off
also parallel with the line A—A and at a
distance from it of 1/6 L. Then about K
as one focus an ellipse whose major axis is
L. is drawn tangent to the lines C—C so
that the other focus will be in the line I—L
About F as one focus, another ellipse whose
major axis is I, is drawn tangent to the line
DD so that its other focus will be in the
line K—X. These foci are found to be the
points M in the line I—T and N in the line
K—XK. Next about the points M and N as
foci an ellipse is to be laid out whose major
axis is 1/2 L and whose eccentricity is 2/3,
as shown in Fig. 2, said ellipse cutting the
line A—A at U.

The end-blocks 21—22 are located and de-
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termined as follows:—The portion of the
line A—A Dbetween the points 8 and U will
be found to be greater than I, the prede-
termined fundamental length.” At a dis-
tance from S and T, respectively, equal to
one-half the difference between T, and the
line S—U, the lines #—¢, and »—» are next

to be drawn perpendicular to the line A—24.
Then lay out the straight line W—3V paral- |

Iel to the line A—3 which will intersect the
line #—¢ at w0, and the line —o at w’, and
at such a distance from A—A that the

sum
of the lines from ¥ to 1w, from w to «’ and
from 20" to M will equal 3/2 L, or cne and
oune-half times the fundamental length.

Similarly, lay out on the other side of the
line A—A a second line X—X, parallel
thereto, and intersecting lines #—¢ and r—
at @ and @/, respectively, and at such a dis-
tance from the line A—J\ that the sumof the
lines from I to w, from « fo &',

980,938

sound-holes.  This portion of the back,—say
that portien cpposite the scund-holes from
the points 29°—-30* to the foot of the
bridge—is to e bent so that the greater por-
tion thereof between its edges conforms to a
surface generated by the are of an ellipse,—
of which ellipse the feci are at the points
200—30% any sach ellipse being utilized
which extends between and beyond the lower
edges of the ribs 10 as shown in Fig. 4,—
vhen such ellipse is moved towavd the hridge
with its foci coineiding as nearly as possible,
with the imner edges of the sound-holes,
Vith the major axis of the ellipse partially
bounding the space 12 equal to 2/3 1 as de-

s seribed, it s evident that the length is such

that a closed air column of the same fength
would without forcing produce the fifth

- above the fundamental tone, such funda-
Cmental tone belng of course the tone pro-

dand from |

@’ to N will equal 3/2 L, or one and one- |

half times the fundamental length, With

E as a focus and a line passing throngh I

and parvallel to the line A-—A
draw a parabolic are inte
I—t at w and the larger eilipse at

as an axis,

secting the line
a pomt y.

With I' as a focus and a line passing :
through F and parallel to A—2A as an axis, |

draw a parabolic are intersecting the line
t—t at @z and the larger ellipse at ’. These
parabolic ares w—y and w—y’ together with
the portion of the straight line 7—¢ inclided

end-block 21.
passing through M and parallel to A—.A as
an axis, draw a parabolic are Intersecting
the line ¢—u at " and the smaller ellipse
at z. Similarly with N as a focus and a

as an axis, draw a parabolic arce intersecting
the line »—» at +/, and the smaller ellipse at
#’. These parabolic ares 1/—:z and w’ 2’
together with that portion of the line v+—e
included between the points «” and @, will
define the end-block 22. The portions of
the ellipses thus described, as shown in solid
lines in Fig. 2, ave then to be joined by short
arbitrary curves, thus finishing up the out-
line in accordance with whicl the side strips
or ribs and the reinforcing blocks ave to be
formed and secuved in place.

The location of the sound-holes 20—30 in
the top 9 of the violin is determined by the
position of the points 29°—30%  The point
29* defined by the sound-hole 29 is located

duced by a closed colummn of ajr having a
length equal to the fundamental length L.
the distance between the faces 23—24 of (he
end-bloeks 21—22. In case the fundamen-
tal tone were as above suggested middle C,
then the tone produced by the closed cohunn
of air of a length equal to 2/3 1. would Dbe
the G above middle C. The tone produced
by a closed column of air of a length equal
to 1/2 L, the length suggested for the major
axiz of the ellipse bounding the space 13,

4

~would be the octave of the fundamental tone,

] / - which in the case suggested would he the (
between the points w and w, will define the |

With M as a focns and a line = closed columm of air of a length equal to 3/8

above middle C. The tone produced by a
I, the distance hetween the aves H—I and
G—G of the space 14, would be the octave of
the major fourth of the fundamental tone.

1 _ - which i the case suggested would be the
line passing through N and parallel to A—JA

octave of the If above middle .

The three tones above-mentioned —namely
the G above middle C, the cetave of middle
C, and the octave of the T ahove middle
Ci—are harmonious with middle C, and it
Is one of the important features of nmy in-
vention that the tones produced by two air-
colunms of the same lengths as the lengths
of the major axes of the two ellipses par-
tially bounding the spaces 12 and 13 and a

thivd tone produced by a closed column of
+ the same length as the distance hetween the

at a distance of 1,2 T, from the focus & and |

at a distance eof 2/5 L from the focus I,

30 1s located at a distance of 1/2 L from the
focus I and at a distance of 2/5 L from the
focus Ii.  The top itself and the back 8 ave
to be curved arbitrarily to conform to any
approved standard, with the exception of
the portion of the back opposite to the

cand the oppe

ares. G—G and H—T shall be harmonious
with the fundamental tone. Thus in my
umproved sound-hux, T provide a phuvality
of pairs of oppositely - disposed faces, of
which. in the construction shown, the plane
faces 23—24 of the end Dlocks are at a pre-

D determined fundamental distance apart. the

The point 30 defined by the sound-hole . remaining pairs of oppositely-disposed faces

m the construction shown heing the ends of
the Targer and smaller ellipses, respectively,
dtely-dispesed ares H—H and
G—G, the distances apart of the faces of
which several pairs of oppositely-disposed

o

Laces are indicated by the lines 34—34, 33—33
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and 35—35, respectively, all of which dis-
tances are in harmonious relation to the fun-
damental distance,—that is to say, the dis-
tances are such that closed air-columns of
such lengths would, vibrating naturally
without forcing; produce tones harmonious
with the fundamental tone. With this fea-
ture in wind, it is evident that other dimen-
sions might well be given to the different
parts. Tfor example, the major axis of the
ellipse partially bounding the space 12 might
e 3/5 L, when the tone would be the major
sixth above the fundamental. Or this ma-
jor axis might be 5/8 L, when the tone would
be the minor sixth above the fundamental.
Or the major axis might be 4/5 L, perhaps,
when the tone would be the major third
above the fundamental. The distance be-
tween the arcs G—G and H—I might be
made, for example, 1/3 L in place of 3/8 L
as above suggested, when the tone would be
the octave of the fifth above the fundamen-
tal.  All of these alternative tones, produced
by closed air columns of lengths equal to the
above-suggested alternative dimensions, are
Larmonicus with the fundamental tone.
Other dimensions might be used even in a
violin, perhaps, without departing to any
very great extent from the usual general
shape of the instrument, and it is evident
that in instruments other than a violin many
different dimensions might be used without
departing from my invention. While T have
said above that some other distance than
thirteen inches might be employed between
the end-blocks 21—922, still 1t is considered
preferable in a violin that this distance be
used. In other instruments, any other de-
sired distance might be used to as good ad-
vantage, thus establishing some fundamen-
tal tone other than middle C.

Tn a violin constructed in accordance with
the dimensions first above suggested, it is
evident that the distance from the focus
E to any point along the arc 15— or 16—y’
plus the distance from that point to the
foeus T equals 2/3 L, the length of a closed
air-column  which wounld produce the G
above middle €. Tikewise, the distance
from the focus M to any point along the
are 17—z or the arc 18—z plus the dis-
tance from that point to the focus N equals
1/2 T, the length of a closed air column
which would produce the octave of middle
(. Likewise, the distance from the focus
E to any point in the parabolic arc y—w,
plus the distance from that point along a
line parallel with the central longitudinal
line of the violin to the point where such
line cuts the parabolic arc z—w’, plus the
distance from that point to the focus M
equals 3/2, the length of a closed air col-
umn which would produce the T below
middle C. On the other side of the instru-
ment, the distance from the focus I to any

8

point in the parabolic are a—y’, plus the
distance from that point along a line pay-
allel with the central longitudinal line of
the violin to the point wheve such line cufs
the parabolic arc @’—2’, plus the distance
from that point to the focus N also equals
3/2 L. The distance from the focus I to
any point along the arc G—G plus the dis-
tance from that point to the focus M, as also
the distance from the focus If to any point
along the arc H—II plus the distance from
that point to the focus N, equals L the
length of a closed air-column which wottld
produce the fundamental tone.

What I claim as my invention and desire
to secure by Letters Patent is,—

1. A sound-box for musical instruments
comprising a plurality of pairs of oppo-
sitely-disposed faces, the faces of one pair
of which are at a” predetermined funda-
mental distance apart, the distance between
the faces of each of said other pairs of oppo-
sitely-disposed faces being in harmonic re-
lation to said fundamental distance.

9. A resonance-box for stringed instru-
ments having its ends formed on elliptical
arcs, the lengths of the major axes of said
ellipses being in harmonic relation to each
other.

3. A resonance-box for stringed instru-
ments having its ends formed on elliptical
arcs, the lengths of the major axes of said
ellipses being in harmonic relaticn to the
distance between the oppositely-disposed
end faces of the box.

4. A resonance-box for stringed instru-
ments having its ends formed on elliptical
arcs, the lengths of the major axes of said
ellipses being in harmonic relation to each
other and in harmonic relation to the dis-
tance between the oppositely-disposed end
faces of the box.

5. A resonance box for stringed instru-
ments having its ends formed on elliptical
arcs and having blecks in the ends of said
box with plane central faces, the lengths of
the major axes of said ellipses being in
harmonic relation to each other and in har-
monic relation to the distance between the
plane faces of said end-blocks.

6. A resonance box for stringed instru-
ments with ends formed on elliptical arcs,
and blocks in the ends of said box having
central plane faces, the central portions of

the sides of said box being formed on ellip- 1

tical arcs whose foci are respectively two of
the foci of said first-named arcs, the lengths
of the major axes of said ellipses being in
harmonic relation to each other and to the

distance between the plane faces of said

end-blocks. :

7. A resonance box for stringed instru-
ments having its ends formed on elliptical
arcs and having blocks in the ends of said

resonance box, said blocks having central 13
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plane faces and ambolic sides whose foci
are respectively tha ne as the nearest foci
of said elliptic eal aves, lhe central portions
of the gides of said box Deing formed on

]1]:)L1Cu1 TCS wl ose foel are respectively
two of the foci of said Iild’—]ldlne(i aves, the
lengths of the major axes of said “Hlpws
being in harmonic velation to each othe

and {o the distunce between the plane faces
ot said end-blocks.

8. .\ resonance box for stringed instru-
wents with its ends formed on elliptical
ares. aud Blocks in the ends of said box hav-
ing central plane faces and parabolic sides,
the focl of sald Darabolas coinciding witls
the adjacent focl of said ellipses, the axes
of said parabolas being parallel with the
centrel longitudinal line of the instrument,
and the ulxmnce 11'0111 each focus to the ad-
jaeent parabela plus the distance from that
point ‘.lonu a Imo parallel with the central
]on(rih'duuu line oi the Instrument to the
pm“’ ola at the oppesite end of the instru-
ment plus the distance from that point to
the neavest foeus, and also the lengths of the
major axes of said ellipses, bunr» in har-
moenic wlmon to the (h\ane hefween the
((‘”U il pl-"lo faces of waid end-blocks

A esonaace hox fm' stringed 111>tlu-
muns hav g its ends formed on elliptical
ares, 1h' (elmal [)()1 don of the side of said
box at cach side of the (entr 1 longitudinal

being formed on an
whose lml coll 1010@ with the
are
Incated on the opposite side of said central
](Ll<‘ll‘l(1]1uﬂ ling of the 11%11'[11\1\)11‘[ the
len”ths of the nwjor axes of all of said
ellips s being in harmonic "ehtion to the
dist'nhce between the inner e 1'\1 faces of said
instrument.

0. A resonanee box for stringed instru-
ments having its ends formed on elliptical
arcs, the central portion of the side of said
Lox at each side of the central longitudinal
line of the instrument being formed on an
elliptical are whose foci coincide with the

line of thc mstrument
eh]pmuu are

focl of aid 1’11'~t me utlone(‘ ellipses that

s

focl of said first-mentioned ellipses that are
located cn the opposite side of said central
longitudiz nal line of the instrument, the
lenoths of the major axes of all of said
ellipses and the digtance bebween said sec-
ond »nenhmmu ollxpuml arcs bemo m har-
monic relation to the distance between the
inuer ond faces of said instrument.

11 A vesenance box for stringed instru-
wents having its ends formed on elliptical
aves and hav ‘g blocks in its ends, Q'ml
blocks havingy wmtm] phnn faces and’ par
bolie sides, the foei of said pz\m.)olas coin-
ciding with the 1(1}4('911{ foci of said ellipses,
the axes of said parabolas hemo p(u'f\llol
with the central longitudinal line “of the in-
strument, the centr: al ])()1t1('11 of the side of
sald Lox at elcl side of said central longi-
tudmal line being formed on an elliptical
are whose foci comncide with the foci of said
first-mentioned e Hipses that are located on
the op pmlio side of said (*ontml longitudinal
line, the distance 11'0111 each focus to the ad-
j'mnl parabolic arc plus the distance from
that point along a line parallel with the said
cmtl'] Tongit l"hll(ll line to the parabolic

ve at the opposite end of the instriment
phh the distance from that point to the
neavest Tocus, and the distance between said
elliptical aves which form the central side
bommr*os and the lengths of the major
axes of all of said ellipses, being in harmonic
relation to the distance between the faces of

said end-blocks.

120 A seund-hox for muslcal instruments
Laving a back. a top, and side ribs, and hav-
Ing point ed sound-Toles in its top, and hav-
ing the inner surface of the hack 0)1)().51(@
the sound-holes curved in the form of :
eylindrical surface whose gener rating Cul‘\(,
13 2 portion of an ellipse whose foci are the
points of the sound-holes.

FERDINAND G. GASCIHE.
Witnesses:
C. E. Picxarp,
Mixxre A, Huxten,
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