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Letters to the Editor 
[The Editor does not hold himself responsible. for 

opinions expressed by his correspondents. 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications.] 

Structure of the Wood used in Violins 
THE many recent investigations on string instru

ments! deal mainly with two problems: the theory 
of the mechanical and acoustical behaviour of the 
different parts of the instrument (and its experimental 
verification), and the analysis of the tones produced 
by the instruments. The question of the proper 
choice of material has made scarcely any progress 
since the fundamental investigations of F. Savart'. 
Since it has been repeatedly stated that age, treat
ment and varnish change the character of the wood, 
we investigated the structure of the wood in violins 
of different origin* with X-rays. Copper K IX (in a 
few cases also molybdenum K IX) rays fall (a) through 
the F-hole on to the back of the instrument or (b) 
are reflected from the edges of either top or back. 

In all of the instruments investigated, we found that 
the spruce used for the top shows definite fibre 
structure, giving almost identical patterns (Fig. la ; 
for comparison see Fig. lb ). But the patterns from the 
wood used for the back (mostly maple) are different for 
instruments of different tone quality. Instruments 
with an even and smooth tone quality, especially for 
higher pitch (E-string), show an almost complete lack 
of orientation in the wood used for the back (Fig. 2). 
The maple used in instruments which have a harsh 
tone quality in general, weak response and shrill 
upper register show marked fibre structure (Fig. 2b). 
Since we found that instruments two hundred years 
old may show such a pattern, it is clear that the 
ageing of the wood after cutting and working does 
not change its structure. Whether a special treatment 
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FIG. 1. (a) Spruce (top) from "Geneva" Guarnerius; (b) ordinary 

spruce. 

of the wood or a special varnish has been used by the 
Italian makers is so far not certain ; we found only 
in one case a diffraction pattern containing one ring 
which could not be interpreted as belonging to 
cellulose. 

Investigation of untreated maple as used for 
violin making has shown that sometimes, although 
r.:trely, such maple will show as small an amount of 

• We are indebted to Messrs. Lyon and Healey and Wm. Lewis and 
Son, Chicago, for the possibility of investigating instruments of the 
following makers : A. and H. Amati, Stradivarius, J. Guarnerius, 
J. B. Guadagnini, C. Bergonzi, M. Bergonzi, Montagnana, Storionl, 
Vnlllaume, Pique and several modern makers, altogether 24 instru
ments. 

1 orientation as the wood found in good violins. 
Occasionally modern violins with properly chosen 
wood for which Italian varnish and treatment of the 
wood are not used, show an evenness in tone com
parable with the old instruments. All this seems 
to indicate that the proper selection of the wood is 
more important for the quality of the instrument 
than treatment and varnish. We found several 
instruments with the proper wood, but a poor 
tone quality. This, of course, can be due to the 
faulty model of the instrument, but in two cases 
investigated, a radiographic X-ray study of the 
interior of the violin revealed a great number of 

b 
a 

FIG. 2. (a) Maple (back), J. Guarnerius ; (b) maple (back) of 
modern violin. 

crude repairs which necessarily would impair the 
tone of the instrument. We have found that these 
radiographic studies are of great value in supple
menting the knowledge of the connoisseur and 
collecton 

Our investigation indicates that for a fine instru
ment only the top should be characterised by different 
velocity of sound in different directions, whereas the 
velocity of sound in the back should be the same in 
all directions so as to produce the best results. 

K. LARK-HOROVITZ. 
Physical Laboratory, W. I. CALDWELL. 
Purdue University, 

Lafayette, Indiana, U.S.A. 
1 C. V. Raman (summary of all of his important papers) ; "Hand

buch der Physik", vol. 8, pp. 355-424; H. Backhaus, "Handbuch der 
Experimentalphysik", vol. 17/3, pp, 177-256; 1934. R. B. Abbott, 
Phys • .Rev., August 1933 ; March 1934. 

• F. Sa vart "Me moire sur Ia construction des instruments il. cordes 
eta archet", i819. The much more important investigations published 
in l'Inatitut, 8, 55, 69-70, 91, 122, 1840 seem to be entirely forgotten. 
w'e found them only quoted in E. Heron-Allen's book on "Violins and 
Violin Making" and have seen them myself only now. Savart's con
clusions shonld certainly be checked with more modem acoustical 
methods. 

Atomic Theory 
MAY I comment briefly on the review of my book 

in NATURE of June 9, p. 852, by Prof. Fowler, to 
whom I am grateful for the view that new theories 
of this nature should always be welcomed. It is to 
be hoped that serious consideration of the theory 
will not be prejudiced by what the non-scientific 
press may have said about it. 

(I) Electrical Conductivity. It is claimed that it 
can now be deduced from the R-B atom that the 
alkalis must be metals, and that this can "probably" 
be extended to the noble metals. This kind of 
"pious hope", to use Prof. Fowler's own expression, 
is quite unnecessary with the A atom, where the 
metals, non-metals and sub-metals (for example, 
boron), automatically fall into their appropriate 
groups. 

(2) Magnetism. "It is not, however, yet possible 
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