Jan. 28, 1930. ~ A. McL. NICOLSON 1,744,916
MUSICAL INSTRUMENT LOUD ‘SPEAKER .

"Filed April 13, 1927

F/’iyj ) sz

Z
16 115
Z 3 + [/'22
3 A : — g ‘

17781 "":' Pl N/ T 72 _ .

54 ;'5:_23/1.\ N4 Hg.j

/9// : ln r\ill'- \ \1,

77 L4 |4

ARy 3|\

€ YA . 50
_1 ~ o 5
25 B

: INVENTOR
"ALEXANDER McLEAN NICOLSON

BY
Cyd. G, Lot




Patented Jan. 28, 1930

UNITED STATES

1,744,916

PATENT OFFICE

ALEXANDER McLEAN NICOLSON, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGN-
MENTS, T0 FEDERAL TELEGRAPH COMPANY, A CORPORATION OF CALIFORNIA

MUSICAL-INSTRUMENT LOUD-SPEAKER

Application filed April 13,

. This invention relates to sound reproduc-
ing apparatus and more particularly to such
apparatus known as “loud speakers”, and
adapted to reproduce sounds from electrical
§ oscillations corresponding thereto.
It is an object of this invention to provide
“improved apparatus of the class described,
utilizing a series of resonant vibrating bodies
- each having one or more different natural
10 frequencies of vibration, and a sounding
board arranged to sustain and amplify the
vibrations of such bedies, together with ap-
paratus particularly adapted to cause vibra-
tion of such bodies and which will preferably
15 although not necessarily, be in the form of
one or more piezo-electric crystal devices ar-
ranged in a manner which I have found most
effective. - '
It is a further object of this invention to
20 provide a vibrating or driving apparatus in
the form of a unit which may be easily and
quickly attached to a musical instrument
having a sounding board and a plurality of
vibrating elements of different natural fre-
256 quency, such for example as a piano, without
making any alterations or changes in the in-
strument and particularly without the neces-
sity of drilling or cutting into the sounding
board. ' :

Still other objects of my invention will
be apparent from the specification. .

The features of novelty which I believe to
be characteristic of my invention are set forth
with particularity in the appended claims.
My invention itself, however, both as to its
fundamental principles and as to its practi-
cal application will best be understood by
reference to the specification and accompany-
ing drawings, in which: '

Fig. 1 illustrates one form of my invention
as embodied upon a harp. :

Fig. 2 illustrates a different form of my
invention, as applied to a violin.
~ Fig. 8 is a top plan view of still another

form of my invention showing my apparatus
permanently secured in place upon a piano.

Fig. 4 is a detail view partly in section of
the apparatus shown in Fig. 3; and ‘

Fig.'5 is a plan view of still another form
80 of my invention showing its adaption to a
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piano in a manner requiring no drilling or
cutting of any part of the piano.

In accordance with my invention I pro-
vide apparatus utilizing a sounding board
having a preferably aperiodic characteristic

and having associated with it a plurality of .

resonant vibrating bodies of different natural
frequencies covering the band of frequencies
which it is desired to reproduce. Musical
instruments of the string and sounding board
type, such as the harp, violin, piano, and the
like, lend themelves particularly to my inven-
tion. I utilize a driving means which may,
for example, and preferably will be one or
more piezo-electric crystal devices adapted
and arranged to be vibrated by electrical os-
cillations corresponding to the sounds to be
reproduced. However, it will be understood
that my invention is not limited thereto and
that other driving apparatus may be be em-
ployed, if desired.

I preferably secure the driving apparatus
to the sounding board of the musical instru-
ment in such manner that the sounding board
is directly driven and the vibrations thereby
communicated to the strings, although this
is not essential, and I may connect the driv-
ing apparatus to some other part of the in-
strument or even to one or more of the strings,
if desired. - In cases where it is not objection-
able to drill or cut the sounding board of the
instrument, I may bolt or othgrwise perma-
nently secure the driving means to the sound-
ing board in such manner that the sounding
board is set into vibration by vibrations of
the driving mechanism.

In cases where it is undesirable to mutilate
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the sounding board, I may provide driving .

apparatus in a form which may be laid upon
or otherwise maintained in contact with the
sounding board and held in position by
gravity, detachable clamps, or the like.
Referring now more particularly to Fig.
1, I have shown my invention as embodied
in a harp comprising a sounding board 1 car-
rying a plurality of strings 2 having suc-
cessively differing natural frequencies as wiil
be understood by those skilled in the art.
A base 3 may be provided having extensions
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‘4 and 5 adapted to carry the weight of the

harp.

The driving means may be in the form of a
pair of piezo-eleciric crystal devices 7 and 8,
which may, for example, be Rechelle salt
crystals exhibiting: the well known “hour
glass” configuration, drilled internally for
bolt 9, by means of which they are secured
tc base 3 provided with an opening 10 to ad-
it the head of the bolt 9. The crystals may
be secured together in addition by means of
Rochelle salt “melt” comprising Rochelle salt
from which e suitable amocunt of water has
been removed by heating the same at a tem-
persture abave its melting point. A second
set of crystals 12 and 12is similarly arranged

a
to be secured by bolt 13, and & suitable stress
plate of elastic metal such as steel is held in
position at the tcp of the crystals 8 and 12
Opposite ends of the stress plate 14 are se-
cured to suitsble points upon the sounding
board 1 as by bolting, 2nd suitable metal bear-
ing washers 15 snd 16 are interpesed to pro-
vide a velatively large strese éransmitiing

Suitable
sound absorbing material such as felt orleath-
er will be preferebly interpcsec between any
metal to metel joinds to prevent ratile which
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sounding board will be correspondingly mod-
ified.

Referring now more particularly to Fig. 2,
I have shown my invention as applied to a
violin. In this instance, there is provided a
base 6 suitably arranged to support a violin
29, and the base 6 may be provided with an
extension 62 upon which is mounted a suitable
driving means such as piezo-electric crystal
device 27 having & suitable stress plate 28 se-
cured thereto to which is attached a driving
rod 30 suitably secured to the sounding board
of the viclin as by means of a bearing plate
31. The crystal device 27 is provided with &
pair of elecirodes 82 and 88 which may be ar-
ranged in the same menner as described for
Fig. 1.

Referring now more particularly to Figs.
3 and 4, T have shown my invention as em-
bodied upon a piano 40 having s frame 42
supporting a sounding board 41 protected

'by & covering plate 42 having a series of

openings therein. As this construction is the
conventional pianc consiruction, I do not be-
lieve it necessary to dészcribe it in detail. A
suitable driving means is provided such for
example as piezo-electric crystal device 55
which may be in the form of & crystal of
Rechelle salt as ahove described, provided
with stress plates 56 end 57 sceured thereto at
opposite basal p f and extending
lztersily on opposite sides of the crystal. The
stress plates may be cemented to the crystal;
| in-addition 2 bok 58 may
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- Under certzin conditions, it may be de-
sirable o leave the sounding board of the
musicg! instrument intact. For the purpose
of securing the benefits of my invention un-
der stich conditions, I may provide appara-
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with stress plates 45 and 46 suitably secured
thereto as by cementing and bolting, by means
of bolts 47 and 48. Suitable bearing plates
49 and 50 may be secured to the stress plates
46 and 45 respectively, and may be secured
thereto by being bolted or welded to the stress
plates 45 and 46; and electrodes 51 and 52
of a suitable type such as already described,
may be provided for the purpose of impress-
ing electrical oscillations upon the crystal
devices.. The assembly may then be weighted
by means of a lump of metal so as to be rela-
tively ponderous, and will then be placed
upon the sounding board of the piano, as may
be found-to produce the best results: when
oscillations are supplied to the electrodes,
stresses are developed by the crystal in ac-
cordance therewith, which stresses are trans-
mitted through stress plates 45 and 46 to bear-
ing plates 49 and 50 and thence to the sound-
ing board of the piano.

It will be noted that since a piano comprises
a set of strings tuned to a large rangeé of
fundamental frequencies and since each of
the strings responds to a number of harmonics
or overtones, which are different in the case
of each string, the sounding board and its
strings comprises an acoustic vibrator having
an element having a natural resonant fre-
quency of practically any frequency within

apparatus, it is possible to provide speech and
music reproduction of considerable volume
and of very excellent quality, without re-
course to excessive power, as will be the case
when non-resonant devices are utilized.

It will be understood that while I have

" shown and described the use of piezo-electric
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crystals for driving the sound reproducing -
apparatus, other means such as electro-mag-

netic or electro-static driving units may be
utilized, and it will also be understood that
while T have described my invention as a
sound reproducer adapted to reproduce sound
from electrical oscillations, that such appara-
tus is electrically reversible and may produce
electrical oscillations from sound vibrations.

While T have shown and described certain

. preferred - embodiments of my invention, it
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will be understood that modifications and
chaniges may be made as will be understood
by those skilled in the art, without departing
from the spirit and scope of my invention.

I claim: o

1. A loud spéaker comprising a piezo elec-

* tric crystal device, a pair of-stress plates con-

60

tacting with opposite ends of said device, and
bolt members extending through said stress
plates for connecting -to a sounding board
of a stringed musical instrument for causing
vibrations of said strings and said sounding
board at sound frequencies.

2. A loud speaker comprising a piezo elec-

tric crystal device, stress plates contacting

with each end of said device, each stress plate.

_being independently and rigidly connected to

the sounding board of a stringed musical

3.

instrument for causing vibration of said

strings and said sounding board at sound
frequencies. :
3. A loud speaker comprising a piezo elec-
tric crystal device, stress plates each having
a vertically extending supporting portion and
a laterally extending portion, the contact-
ing portion of each stress plate abutting with
one terminal of said device, said supporting
portion being secured to the sounding board
of a stringed musical instrument for causing

vibration of said strings and said sounding

board at sound frequencies.

4. A loud speaker comprising a piezo elec-
tric crystal device, a pair of right angularly
disposed metallic members having portions
thereof directed toward each other and se-
cured to said piezo electric crystal device and
having other portions secured to a sounding
board adjacent a nodal point thereof said
piezo electric crystal device being rigidly
secured to said right angularly disposed
members for transmitting sound vibrations
to said sounding board.

5. A loud speaker comprising a piezo elec-
tric crystal device comprising a plurality of
piezo electric crystals, a stress plate contact-
ing with each end of said deviee, a projection
on each stress plate receiving a bolt member
for rigidly securing said plate in position
upon the sounding board of a stringed musi-
cal instrument to vibrate said strings and
said sounding board at sound frequencies in
accordance with sound frequency modulated
energy fed to said piezo electric crystal de-
vice. » :

6. ‘A loud speaker comprising a piano hav-
ing a plurality of tensioned strings and a
sounding board, a piezo electric crystal device,
a pair of massive stress plates secured to said
crystal, and eonnections between opposite
terminals. of sald piezo electric crystal de-
vice and said sounding board for transmit-
ting stresses from said stress plates to said
sounding board and said strings at sound
frequencies in accordance with modulated
energy fed to said piezo electric crystal de-
vice,

Signed at New York, in the county of New
York and State of New York, this 12th day
of April A. D. 1927. :

ALEXANDER McLEAN NICOLSON.
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