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The present invention has for its object im 

provements in devices which enable the mechan 
lical Oscillations of vibrating bodies to be con 
verted into electrical oscillations that are capa 
ble of being amplified by means of thermionic 
tubes. 
For obtaining this conversion, the devices of 

the present invention consist in the combination 
of one or a plurality of vibrating bodies (strings, 
rods, tubes, etc.) placed in constant magnetic 
fields which are created by appropriate electro 
magnets or magnets, the vibrating bodies being 
On the other hand connected to primary wind 
ings of coupling transformers, the secondary 
windings of which may be connected to the grids 
of one or a plurality of thermionic tubes. 
When the vibrating bodies thus connected in 

magnetic fields start vibrating, the area of the 
circuit or circuits, which are closed through said 
vibrating bodies and the primary windings of 
the coupling transformer or transformers, varies 
and produces variations of flux of the same fre 
quency as the mechanical vibrations. Said vari 
ations of flux produce induced electromotive 
forces that can be amplified at will by means of 
coupling transformers and of one or more ther 
mionic tubes. At the output of these amplifiers, 
the electric oscillations, thus obtained can be re 
produced by means of loud-speakers, or other 
suitable receiving devices. 
The present invention furthermore includes 

any applications that ensue from its principle, 
and in particular the applications involving the 
annplification of the Sound waves produced by 
musical instruments: violins, pianos, harps, bells, 
chimes or otherS. 

Devices according to the spirit of the inven 
tion can furthermore be used for studying in 
detail the shape and the intensity of the me 
chanical oscillations of vibrating bodies in gen 
era. 
The vibrating bodies are set in vibration either 

by means of bows, (Violins, cellos, for example) 
or by shocks, by striking the bodies in question 
by means of appropriate hammers (pianos, 
chines, bells). 
In order to enable the spirit of the present 

invention to be better understood, several em 
bodiments have been given hereinafter by Way of 
a non-limitative example, which are applicable 
to the amplification of the waves produced by 
chimes provided with rods, tuning forks or vi 
brating tubes, violins or pianos. It is obvious 
that any other applications may be readily Con 
sidered with the present devices, 
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Fig. 1 shows diagrammatically an embodiment 
comprising a vibrating rod which is embedded 
at One end and free at the other, a permanent 
magnet and a transformer which transmits the 
induced electromotive forces to the grid of a 
thermionic tube. 

Fig. 2 shows the diagram of an embodiment 
with a plurality of vibrating rods which are emi 
bedded at one end and free at the other. 

Fig. 3 shows by way of example the Shape of 
a group of magnets for an embodiment with a 
plurality of vibrating bodies. 

Fig. 4 shows diagrammatically the group of Wi 
brating bodies connected in series-parallel across 
the terminals of the primary winding of a cou 
pling transformer. 

Fig. 5 relates to a shape of magnet which is 
applicable to string instruments, 
As shown in the embodiment of Fig. 1, de 

notes a vibrating metal rod which is embedded 
at one end in a heavy mass 2 and passes between 
the two poles of a magnet 3. The free end 4 of 
the rod is connected by a very flexible wire 5 to 
one of the terminals of the primary winding 6 of 
a transformer 7, the other terminal of the pri 
mary winding of said transformer being con 
nected to the metallic mass 2 by means of a con 
ductor 8. The Secondary winding of said trans 
former may be connected to the input of a ther 
mionic tube amplifier of any appropriate type. 
The method of operation of such a device is 

as follows: In the normal position, the magnetic 
flux that passes through the area limited by the 
contour formed by the rod f, the mass 2, the con 
ductor 8, the primary winding 6 and the flexible 
Wire 5 is constant. 
When the rod f is set in vibration, by touching 

it for example with an appropriate hammer, the 
area limited by said contour varies, in the region 
of the contour formed by the vibrating rod . 
The part of said rod between the poles of the 
magnet 3 thus produces variations of magnetic 
flux to which there correspond induced electro 
motive forces whereof the frequencies are the 
same as those of the mechanical oscillations of 
the vibrating rod. 

Said induced electromotive forces control, by 
means of the transformer 6, the control grid of 
the first thermionic tube of any amplifier. At 
the Output of Said amplifier, the modulated cur 
rents Supply either loud-speakers, or any other 
receivers of electrical energy. 

Fig. 2 shows a modification comprising a plu 
rality of vibrating rods (0, , 2, 3) which are 

55 embedded on the one hand in a metallic mass 4 
  



2 2,293,872 
at one of the ends and are free at the other end, 
The free ends are connected together by very 
flexible wires ( 5, 6, 7, 8) which are joined 
through a conductor 9 to the terminal 20 of the 
primary winding 2 of an input transformer 22. 
The other terminal 23 of the winding 2 is con 
nected to the mass 4 by means of a conductor 24. 
The terminals 25 and 26 of the secondary wind 

ing 27 of the transformer 22 are connected to the 
input of an appropriate amplifier. The whole 
arrangement of Fig. 2 represents an embodiment 
with a plurality of vibrating rods connected in 
parallel across the terminals of the primary 
winding of the same transformer. 
Each rod of this group is placed between the 

poles of a magnet such as the magnet 3 of Fig. 1, 
or between the poles of a magnetic arrangement 
shown in Fig. 3. As can be seen in this figure, 
said magnetic arrangement comprises a plurality 
of magnets (26, 27, 28, 29') which are fixed on 
the One hand on the same plate made of magnetic 
metal 30 by their opposite poles and are provided 
at the other end with metal plates which limit 
the air-gaps between which pass the vibrating 
strings or rods (0, , 2, 3, Fig. 2). 
The Operation of the embodiment shown in 

Figs. 2 and 3 is the same as that which corre 
Sponds to Fig. 1. 

Fig. 4 shows a diagram in which the vibrating 
bodies are formed by groups of any metal strings 
Or rods coupled in series-parallel. Each group 
comprises a plurality of vibrating bodies con 
nected in series (3, 32, 33, 34 or 35, 36, 37, 38); 
the corresponding groups being then coupled in 
parallel to the terminals 39 and 40 of the primary 
Winding 4f of the transformer 42, the secondary 
winding 43 of which is connected to the input 
of a thermionic tube amplifier. 
The Operation of Such an embodiment is simi 

lar to that of those previously described. The 
Vibrating bodies are placed in magnetic fields 
produced by magnets such as those shown in 
Fig. 3. p 
The strings may be set in vibration either by 

striking them with appropriate hammers, or by 
means of bows, bells, chimes, etc. 
The same principle applies to the amplification 

of the Sounds emitted by any other types of 
string and keyboard instruments, 

It is quite obvious that the embodiments de 
scribed above and diagrammatically illustrated 
in Figs. 1, 2, 3, 4 and 5 of the accompanying 
drawing, are given by way of a non-limitative 
example, it being possible to consider any modi 
fications of the whole arrangement and of detail 
without exceeding the Spirit of the present in 
vention. 

It is possible, With such devices, to consider the 
construction of apparatus which are capable of 
reproducing in a visible form the vibratory state 
of any metal body. By moving said body rela 
tively to a magnet or the magnet relatively to 
the vibrating body, it is possible thus to explore 
the whole extent of the aforesaid body and to 
localize the nodes and the SWells of Oscillation 
and also the amplitude of same, by means of 
appropriate recording devices (cathode ray oscil 
lographs, for example). 
Another example of application of the inven 

tion consists in the construction of burglar 
alarms. Such devices comprise, according to the 
present invention, one or a plurality of vibrating 
strings (judiciously mounted in the room or 
rooms or the regions to be protected) which are 
coupled either in series or in parallel, or in series 
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parallel and are finally Connected to the termi 
nals of primary Windings of one or a plurality 
of coupling transformers. Each string, which 
is suitable tensioned, passes between the poles 
Of...an or by any other means. 

Fig. 5 shows the diagram of a magnetic de 
vice which can be fitted on string instruments: 
Violins, cellos, or others. This arrangement is 
formed by flat magnets which are fixed on the 
one hand by their opposite poles on a magnetic 
plate 44 and create at the other end air-gaps for 
lodging the Vibrating strings. 

Said strings, which are connected together in 
series or in parallel, are then connected to the 
terminals of the primary Winding of a transform 
er, as stated in the embodiments shown diagram 
matically in Figs. 1, 2 or 4 of the drawing ac 
companying the present specification. It would 
thus be possible to Construct violins, celloS or 
other string instruments without a sounding 
board, the Sound waves being reproduced, after 
amplification, by a loud-speaker. 

For obtaining a system of bells and chimes, 
the invention consists in a group of vibrating 
rods which are embedded at One end and free 
at the other, for example, the free ends being 
connected by flexible wires to the input terminals 
of one or a plurality of coupling transformers. 
The vibrating rods are coupled, either in series 
or in parallel, or in series-parallel, and are placed 
in constant magnetic fields. The rods are set 
in vibration by means of hammers which are 
controlled by keys on One or a plurality of key 
boards. It is thus possible, by means of various 
combinations of Vibrating rods, to obtained the 
ringing of appropriate magnet. The secondary 
Windings of the coupling transformer or trans 
formers are connected to the input of one or a 
plurality of thermionic tube amplifiers. In the 
output circuits of said amplifiers are interposed 
sensitive relays which are controlled by the 
modulated thermo-electronic currents which 
have been previously amplified and rectified. 
The operation of such a device is as follows: 
If, for any reason (shocks, sufficiently loud 

noises, vibrations of the support or supports of 
the strings). One or a plurality of strings start 
vibrating, they produce, as in the previous ex 
amples, induced electromotive forces which after 
amplification, actuate one or a plurality of sensi 
tive relays, it being possible for said relays, which 
are provided with appropriate contacts, to start 
the operation of warning signals, either directly, 
or through the intermediary of secondary relays 
or Switches. 
What I claim is: 
1. A musical instrument for electrical sound 

production comprising an electrically conducting 
member adapted to be mechanically struck, a 
Constant magnetic field in Which said member 
Oscillates, induced alternatingly currents being 
taken from the ends of said member, said mem 
ber being fixed at one end thereof and a resilient 
conductor for taking off the induced electrical 
currents secured to the freely swinging end of 
said member. 

2. A musical instrument as set forth in claim 1 : 
in which said constant magnetic field is formed 
as a plurality of constant magnetic fields in 
Which a plurality of oscillating members are ar 
ranged parallel to one another and said plurality 
of constant magnetic fields are formed by pole 
pieces arranged On a common support. 
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