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3,136,196 
VIOLINS AND LIKE INSTRUMENTS 

John G. Charlesworth, 52 Cumberland Ave., 
Portland, Maine 

Filed Jan. 9, 1961, Ser. No. 81,502 
4 Claims. (C. 84–275) 

The present invention relates to violins, violas, cellos, 
and bass instruments. M 

While the invention is equally adapted to violas, cellos 
and bass instruments, it is herein discussed primarily in 
connection with violins as they are more widely used. 
In addition, it is generally understood that the tonal qual 
ities of violins vary widely and that these qualities are 
attributable to small structural variations. This factor is, 
of course, equally true of the other instruments with 
which the invention is concerned even if less commonly 
appreciated. 
* The principal objective of the present invention is to 
provide a construction for violins, violas, cellos, and bass 
instruments that enables superior tonal qualities to be im 
parted thereto with uniformity. 

0 

5 

Each Such instrument has a back, belly or top, and side 
walls with the back and belly each having upper and lower 
bouts and an intermediate waist portion whose edges are 
approximately arcuate and having purfling lines adjacent 
their edges. In accordance with the invention, its broad 
objective is attained by providing that both the belly 
and back decrease in thickness from a central zone to a 
Zone closely adjacent the purfling lines where they in 
crease in thickness. The thinnest portion of the belly and 
back is in a Zone extending marginally of but spaced in 
Wardly of the waist portion on each side of the back and 
into areas inclusive of the corner blocks to which the 
back and the belly are secured and which are located ad 
jacent the extremities of their waist portions and the 
Side walls are of the same thickness as the thinnest zones 
of the back between the corner blocks. 

In the accompanying drawings, there is shown an illus 
trative embodiment of the invention from which ºthese 
and other of its i objectives, novel features, and advan 
tages will be readily apparent. 

In the drawings: M -8 

FIG. 1 is a top elevation of a violin in accordance with 
the invention; . W 

FIG. 2 is a Section taken approximately, along the indi 
cated lines 2-2 of FIG. 1 but on an increased scale; 

FIG. 3 is a longitudinal, vertical section of the violin 
also on an increased scale; * 

FIG. 4 is side elevation of a bass bar on the scale of 
FIG. 3; 
FIG. 5 is a plan view of the interior of the violin with 

the belly or top of the violin removed and drawn on the 
scale of FIG. 3; 

FIG. 6 is a somewhat schematic view, on an increased 
Scale, of the back of a violin with the details limited to 
the outlines of the several zones; and 

FIG. 7 is a view similar to FIG. 6, and on the same 
Scale, showing the belly of the violin. 

In the drawings, a violin is shown that is conventional 
in that it has a back 10, a belly or top 11, and intercon 
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strings 20, 21, 22, and 23 are attached with their other 
ends being secured to the keys 24, 25, 26, and 27, respec 
tively, by which they may be drawn suitably taut over 
the bridge 28. The sound apertures 29 are of conven 
tional shape and these are located on opposite sides of 
the bass bar 30 attached to the undersurface of the belly 
11 somewhat nearer one side than the other. The usual 
post is indicated at 31. X 
The violin, as thus far described, is conventional and - 

in order that the novel features and advantages of the 
invention may be fully appreciated, reference is made to 
FIGS. 1 and 7, particularly FIG. 7, wherein the belly is 
shown as having a generally indicated central or first 
Zone 32 extending from and including the area occupied 
by the neck block 13 and the tail block 14 cf. FIGS. 5 and 
7. The Zone 32. has upper and lower bout portions 32B 
and 32C, respectively, separated from each other by a 
waist portion 32A. The upper bout portion 32B is sep 
arated from the neck portion 32D by a narrowed portion 
32E, while a narrowed portion 32F separates the lower 
bout portion 32C from the tail block portion 32G, all the 
portions having the same prefix designation have the same 
dimensional characteristics. 
On each side of the zone 32, there is a second generally 

indicated zone 33, see FIGS. 1 and 7, each generally simi 
lar in outline to the outline of the proximate edge of the 
belly 11 in that each includes an upper bout portion 33B, 
a lower bout portion 33C, and an intermediate waist por 
tion 33A. The remainder of the belly 11 consists of 
third generally indicated zones 34, one on each side of the 
first zone i 32 and separated therefrom by a second zone 
33 eXcept in the area of the neck and tail block por 
tions 32ID and 33G, respectively. 
The back 10, see FIGS. 5 and 6, particularly FIG. 6, 

is generally similar in that it has a generally indicated 
central or first zone 132 extending from and including 
the area occupied by the neck block 13 and the tail block 
14. Like the Zone 32, the zone 132 has upper and lower 
bout portions 132B and 132C, respectively, separated 
from each other by a waist portion 132A. The upper 
bout portion 132B is separated from the neck block por 
tion 132D by a narrow portion 132E, while a narrow 
portion 132F separates the lower bout portion 132C from 
the tail block portion 132C. All the portions of the back 
having the same prefix designation have the same dimen 
sional characteristics. X * 

On each side of the first zone 132, there is a second 
generally indicated zone 133. Each zone 133 has an out 
line approximating that of the proximate edge of the 
back 10 in that each includes an upper bout portion 133B, 
a loWer bout portion 133C, and an intermediate waist 
portion 133A. The remainder of the back 10 includes 
third and fourth zones. 
first defined. 
The boundaries of the fourth zones 134 are approxi 

mately arcuate each having its center so located on a 

Of these, the fourth zone 134 is 

transverse line , indicated at 135 approximately through 

necting side walls 12. As is also conventional, a neck i 
block 13 and a tail block 14 are employed as are trans 
versely alined pairs of corner blocks 15, 15 and 16, 16 
Which may be regarded as defining the dividing lines be 
tween the generally indicated waist A, see FIGS. 1 and 
5, Wherein the edges of the back and top and side walls 
are approximately arcuate, and the upper and lower bouts 
B and C, respectively. 
The finger board 17 and the meck 18 are conventional 

as is the mount 19 to which corresponding ends of the 
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the middle of the waist that radii pass through the area 
of the corner blockS 15 and 16 and cut about halfway into 
the waist portion 133A. There are, accordingly, four 
third zones, namely, two upper bout portions 136B and 
two lower bout portions 136C. . . 

In order that violins in accordance with the invention 
may be made accurately, it will be assumed that the violin 
shown in the drawings is full size. In that case, the first 
Zones may be 234” wide in their bout portions with about 
five inches separating their widest parts and their being 
of maximum thickness, typically %2 inch. The remainder 
of the first Zones taper to approximately 442 inch. The 
Second zones, in the area of their bout portions, are 
approximately 1% inches wide as are corresponding por 

*- tions of the third zones and in them, the back tapers from 
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%2 to %2 inch with an average median thickness being 
%2 inch. 

In the third zones, the thickness of the wood gradually 
increases from %2 to %2 inch, but in the fourth zone, the 
thickness is further decreased to about 2%2 inch and that 
thickness is maintained until close to the purfling line 
where its thickness is sharply increased to %2 inch. The 
thickness of the sides closely approximates that of the 
thinnest part of the fourth zone. 

It will also be appreciated that violas, cellos, and bass 
viols are similar in construction as to the general features 
but their dimensions vary with their size. With full sized 
instruments of the indicated type, the following chart 
shows the amount of taper and typical width of the zones 
in which the tapers occur so that those skilled in the art 
will experience no difficulty in making instruments in 
accordance with the invention. 

THICKNESS (IN 32NDS OF AN INCH) 

Zone:S 1 2 3 4 

Violin.------------- Back.---- 5-4 4-3 3-5 3-2-5 
Belly.---- 5-4 4-3 3-5 |---------- 

Viola.-------------- Back.---- 6-5 5-3 3-5 3-2-5 
Belly ---- 6-5 5-3 3-5 |---------- 

Cello-------------- Back.---- 8-6 6-4 4 4-3-7 
Belly ---- 8-6 6-4 4 ---------- 

Bass viol---------- Back---- 12-8 8-6 6 6-4-8 
Belly.---- 12-8 8-6 6 ---------- 

WIDTH (AVERAGE WIDTH IN INCHES) IN LOWER BOUT 

Violin.------------------------ 2% % 13?l---------- 
Viola--------- 3 1% 13?l---------- 
Cello---------- 8 2 23?l---------- 
Bass viol--------------------- 11 3% 33?l---------- 

Another important element of a violin in accordance 
with the invention is the bass bar 30 which may be seen 
in FIGS. 2, 3, and 4. The length of the bass bar is con 
ventional, say 10/2” for a full size violin and it tapers 
from 4” adjacent the belly to 1/8”. In accordance with 
the invention, the bass bar 30 has a central portion 30A 
of maximum thickness, the portion 30A being 1/2 inches 
in length and /2 an inch in thickness, and end portions 
30B and 30C. The end portions are 544 inches in length 
and taper to 1/8 of an inch and they are also provided 
with a concavity 30D. 

For other instruments in accordance with the inven 
tion, the above portions and their dimensions are propor 
tionate to the bass bar length. The length of a viola bass 
bar is 12 inches, that of a cello is 24 inches, and that of 
a bass viol is 29 inches. 

It will be appreciated that the thickness of the wood 
is not too sharply varied at the edges of the zones but is 
increased gradually from zone to zone with the indicated 
outlines being medians, particularly between the first and 
second zones. It is not essential that the thickness be 
continuously varied transversely of any of the zones and 
usually, especially when the zones are wide, the average 
thicknesses are maintained through a substantial part 
thereof. 
A stringed instrument, in accordance with the inven 

tion, whether it be a violin, viola, bass viol or cello, is 
characterized by the excellence of its tone and the reason 
for this is that the top 10, which is the sound board, has 
the sounds of the G and D strings primarily produced 
by the first zone, the sounds of the D and A strings pri 
marily produced by the second zone, and the sounds of 
the A and E strings generated primarily in the third zone. 
The back of the instrument, which is the amplifier, has 
the first zone to amplify the G and D strings, the second 
zone to amplify the D and A strings, and the third zone 
to amplify the A. and E strings. The fourth zone and the 
side walls, which are of the thickness of the fourth zone, 
serve to correlate the several frequencies resulting in the 
high tonal qualities that are characteristic of instruments 
in accordance with the invention. 
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4 
What I therefore claim and desire to secure by Letters 

Patent is: 
1. In a violin and like instruments, a back having up 

per and lower bouts and an intermediate waist portion 
whose edges are approximately arcuate, said back includ 
ing a purfling line within but close to its edge, a central 
first zone of approximately the same shape as said back 
and being of a first thickness, a second zone surrounding 
said first zone but spaced from said edge and thinner than 
said first zone, the remaining marginal portion within 
said purfling line being divided into third and fourth zones 
by approximately arcuate lines, one on each side of said 
back, and having their centers located on a transverse 
line approximately through the middle of the waist, said 
arcuate lines being approximately inclusive of the margin 
of the waist part of said second zone and including prox 
imate parts of the bouts, the third zones being thinner 
than the proximate portions of said second zone, said 
fourth zones being thinner than said third zones, and said 
third and fourth zones sharply increasing in thickness close 
to said purfling line. 

2. In a violin and like instruments, a back having up 
per and lower bouts and an intermediate waist portion 
whose edges are approximately arcuate, said back includ 
ing a purfling line within but close to its edge, a central 
first zone of approximately the same shape as said back 
and being of a first thickness, a second zone surrounding 
said first zoThe but spaced from said edge and thinner 
than said first zone but having its end portions thicker 
than its waist portion, the remaining marginal portion 
within said purfding line being divided into third and 
fourth zones by approximately arcuate lines, one on each 
side of said back, and having their centers located on a 
transverse line approximately through the middle of the 
waist, said arcuate lines being approximately inclusive of 
the margin of the waist part of said second zone and 
including proximate parts of the bouts, the third zones 
being thinner than the proximate portions of said second 
zone, said fourth zones being thinner than said third 
zones, and said third and fourth zones sharply increasing 
in thickness close to said purfling line. 

3. In a violin and like instruments, a back and top 
each having upper and lower bouts, an intermediate waist 
portion whose edges are approximately arcuate, and a 
purfling line within but close to its edge, and side walls 
secured to said back and top adjacent said lines, said back 
having a central first zone of approximately the same 
shape as said back and being of a first thickness, a second 
zone surrounding said first zone but spaced from said edge 
and thinner than said first zone, the remaining marginal 
portion of said top within said purfling line being thinner 
than said second zone and the corresponding portion of 
the back being divided into third and fourth zones by 
approximately arcuate lines, one on each side of said 
back, and having their centers located on a transverse line 
approximately through the middle of the waist, said 
arcuate lines being approximately inclusive of the margin 
of the waist part of said second zone and including prox 
imate parts of the bouts, the third zones being thinner 
than said second zone, said fourth zones being thinner 
than said second zone, said third and fourth zones sharply 
increasing in thickness close to said purfling line, and 
said side walls being of the same thickness as said fourth 
ZOISS 

4. In a violin and like instruments, a back and top 
each having upper and lower bouts, an intermediate waist 
portion whose edges are approximately arcuate, and a 
purfling line within but close to its - edge, and side walls 
secured to said back and top adjacent said lines, said back 
and top each including a central first zone of approxi 
mately the same shape and being of a first thickness, the 
first zone of said top including a central portion of max 
imum top thickness, a second zone surrounding said first 
Zone but spaced from said edge and thinner than said 
first Zone, the remaining marginal portion within said 
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purfling line being thinner than said second zone and in 
the case of said back divided into third and fourth zones 
by approximately arcuate lines, one on each side of said 
back, and having their centers located on a transverse line 
approximately through the middle of the waist, said arcu 
ate lines being approximately inclusive of the margin of 
the waist part of said second zone and including proxi 
mate parts of the bouts, said fourth zones being thinner 
than said third zone, said third and fourth zones sharply 
increasing in thickness close to said purfling line, and 
said side walls being of the same thickness as said fourth 
zones except close to said line, and a bass bar secured to 
the under surface of said top and extending from one bout 
to the other, and having a central part of uniform thick 
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ness and approximately co-extensive with said central por 
tions and end portions extending into said third zones 
and tapering gradually in thickness to a minimum in said 
third zones. 
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