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This invention relates to the sound repro 
gramophone and like records 

associated with a source of potential are actu 
sated directly by a stylus, which is in contact 
with the record, and the invention has for its 
object to secure more faithful and better con 
trolled reproduction of the recorded sounds 
than are obtained hitherto. .. 
According to one embodiment the inven 

tion comprises an electrical sound reproducer 
provided with a variable inductive energy 
translator having a movable element which 
carries a plate of a condenser, means being 
provided for transmitting mechanical vi 
brations to said movable element. . . . . . 
According to another aspect the invention 

comprises an arrangement in which the me 
chanical vibrations of a stylus due to its con 
tact with a . 
converted into electrical oscillations through 
the medium of a condenser coupled mechani 
cally to the moving coil of an electromagnetic 
reproducer whereby both are actuated simul 
taneously and directly by said stylus as it 
vibrates. . . . . . . . . . 
The condenser may comprise one or more 

stationary insulated conducting plates in 
proximity to which may be disposed one or 
more movable insulated conducting plates to 
which a stylus adapted to contact with a 
gramophone or other record imparts move 
ment; said movable plate or plates being con 
nected positively to the moving coil of a 
known form of electromagnetic reproducer. 
... The invention will be more clearly under 
stood by reference to the appended drawing 
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in which Fig. 1 is an inverted plan view of 
the reproducer according to the invention. 
Fig. 2 is a front elevation of the parts, shown 
in Fig. 1; Fig. 3 is a rear elevation thereof 
partly in section; Fig. 4 is a side elevation 
thereof and Fig. 5 is a circuit arrangement 
in which the reproducer may be conveniently 
arranged to perform its desired functions. 
The holder 1, forming part of the energy 

translator, is pivoted in a bracket 2 carried 
by a block 3 which is secured to a permanent 
magnet 4. The holder is preferably of ex 
tremely light material so that its inertia is 

gramophone or like record are 

Small and its response to the stylus very sensi 
tive. Compressed fibre may be used, or bet. 
ter, still an extremely light aluminium alloy 
Such as duralumin may be employed for this 
purpose. The bracket 2 may be of any suit 
able metal and carries a pivot 5 upon which 
the moving member 1 is hinged. The energy 
translator comprising a coil 6 carried by the 
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upper part of the member 1 has leads con 
nected to terminals 7, which may be conven 
iently mounted in a plate 8 secured to the 
magnet 4. Between pole pieces 11 of the said 
magnet and secured to the block 3 is a soft 
iron core 9, about which is supported the 
moving coil 6. A set screw 10 may be used 
in the ordinary way adjustably to secure the 
stylus in position. An insulated plate 12 ex 
tending preferably over the whole of one side 
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of the member 1 is attached thereto and con 
stitutes one electrode of a condenser. The to . . . 
other electrode consists of an insulated plate 
18 which is fixed to the polepiece 11 in the manner shown. Connecting leads 14 join the 
condenser plates 12 and 13 to terminals 15. Adjustment of the movable part with respect : 75 to the fixed parts may be effected by means 
of set screws 16. Springs 17 tend to retain 
the holder in a normal position against the 
effects of the received vibrations. . - 
The device is supported in a suitable car 

engage with a gramophone record or the like 
so that lateral vibrations may be imparted to c 
the movable holder 1. These vibrations cause 
varying currents to be induced in the coil 6 85 and simultaneously vary the capacity of the 
condenser represented by plates 12 and 13. 

Fig. 5 shows a circuit arrangement in 
which the reproducer may be satisfactorily 
used. A three electrode discharge tube 18 

minals 15 of the reproducer. The condenser 

90 
has its input terminals connected to termi 
inals 19, to which leads are connected to ter 

20 and resistance.21 are connected as shown 
so that for varying potentials received atter 95. 
minals 19 the tube may serve as an amplifier 
to produce amplified current in the trans 
former 22. - Space discharge current is derived from a 

100 . . . . high tension battery (not shown) connected 

- - . . . --- - - - ar- so 

rier (not shown) which enables the stylus to 

  



between 28 and E. The low tension filament 
heating current is supplied from the battery 
(not shown) at terminals 27. In order that 
the condenser 12, 13 of the reproducer may 
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from reaching the grid of tube 18. 
15 

be effective its plates have impressed thereon 
a steady potential conveniently obtained as 
shown by 

sion battery at terminal 28, the other plate 
(12) of the condenser being earthed. The 
condenser 32 and resistance 31 are provided 
merely to prevent any line or battery noises 
To the output winding of transformer 22 

the moving coil 6 is connected through ter 
minals 23. An appropriate receiving instru 
ment is connected to terminals 26 or when the 
apparatus is used in a public address system, 
a further amplifier would be coupled to ter 
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minals 26, the loudspeaker unit being then 
connected to the output of this amplifier. 
Shunt resistances 24 and 25 are supplied 

in the output circuit of transformer 22 and 
these have variable tappings by means of 
which the relative magnitudes of the currents 
received from the moving coil 6 and from the 

a tube 18 may be regulated to give most satis 
factory reproduction in the receiving circuit 
coupled to terminals 26. . . . 
The operation of the reproducer circuit 

will be clearly understood from the drawing. 
The condenser 12, 13 with its associated cir 
cuits is sensitive to low frequency signals but 
for the high frequencies is not so responsive. 
High frequencies however are faithfully re 
produced by the moving coil element whose 
efficiency as a reproducer falls off at the lower 
frequencies. The entire range of frequencies 
is therefore impressed on the circuit of tube 
18 and by this means with the help of regul: 
lator resistances 24 and 25 the vibrations of 
the reproducer may be converted into electri 
cal waves whose characteristics faithfully 
represent the impressions of the record. Fur 
thermore by suitable regulation the repro 
ducer may be made to compensate at the 
lower frequencies for the known deficiencies 
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in part be substituted by, a resistance varied 

inherent in existing loud speakers. 
The above description has been restricted 

to the particular device and circuit illus trated, but many modifications and altera 
tions may be made without departing from 
the principle of the invention. For exam 
ple, it is conceivable that the above arrange 
ments may be used in conjunction with, or 

in accordance with mechanical vibrations. 
The induced current may be set up in a sta 

60 tionary coil with a vibratable core instead of using the moving coil as above described. 
While the invention has been described 

with reference to specific embodiments it is 
to be understood that the scope of the inven 
tion is not to be restricted thereto but only 
as defined in the appended claims. 

coupling one of termivals 19 
through resistances 31, 30 to the high ten 
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What is claimed is: 
1. In an electrical phonograph reproducer 

a variable inductive energy translator, a mov 
able element comprised in said translator, a 
condenser comprised partly by said movable 
element, and means for transmitting mechan 
ical vibrations to said movable element. 

2. In an electrical phonograph reproducer, 

O 

a magnet structure, a variable inductive en 
ergy translator situated in the field thereof, 
a condenser comprising a plate carried by 
said translator and a stationary plate carried 
by said magnet structure, and means for 
transmitting mechanical vibrations to said 
translator. . . . . 

3. In an electrical phonograph reproducer, 
a magnet structure, a variable inductive en 
ergy translator situated in the field thereof, 
a coil on said translator, a condenser com 
prising a plate carried by said translator and 
a plate carried by said structure, a stylus 
for transferring mechanical vibrations to 
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said translator, and connecting conductors 
for transferring the translated mechanical 
vibrations to an electrical circuit. 

permanent magnet, a moving coil in the 
field of said magnet, a movable member Sup 
plate supported by said movable member and 
a stationary plate secured to said magnet, a 

4. In an electrical phonograph reproducer, p st y 

porting said coil, a condenser comprising a 

stylus support, and a stylus for transferring 

movable member. . . . - - - 5. In an electrical phonograph reproducer, 
mechanical vibrations from a record to said 
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a magnet structure, a variable inductive en 
ergy translator situated in the field thereof, a 
coil on said translator, a condenser compris 
ing a plate carried by said translator and a 
plate carried by said structure, a stylus for 
transferring mechanical vibrations to said 
translator, and conductors connecting said 
condenser to the input circuit of a vacuum 
tube amplifier and other conductors connect 
ing said inductive energy translator to an 
output circuit of said vacuum tube. 

6. A system for reproducing sound includ 
uum tube amplifier, the device comprising a 
vibrating body, a variable condenser adapted 
to be varied by the body and coupled to the 
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ing a vibration translating device and a vac 
115 

input circuit of the amplifier, and a coil 
adapted to receive variations corresponding: 
to the vibrations of the body and cotipled to 
the output circuit of the amplifier. 
vibrating body, a receiving circuit, a variable 

120 
7. In a vibration translating system, a 

condenser coupled to the circuit and adapted - 
to be varied by the body, and a coil inde 
pendently coupled to the circuit and being 
inductively related to the body. . . . . 

125 

8. In a vibration translating device, a 
vibrating body, a vacuum tube amplifier, two 
circuits connecting the amplifier and the 
body, means associated with the body and 130 
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one of the circuits for generating variations 
inductively, and other means associated with 
the body and the other circuit for generating 
variations capacitatively. 

9. An electric phonograph reproducer com 
prising a variable inductive energy translator, 
a variable capacitative energy translator, a 
vibratable actuating member common to the 
translators, and a stylus for transferring 

10 mechanical vibrations to the member. 
10. An electrical phonograph reproducer 

comprising two energy translators for trans 
lating mechanical vibrations into electrical 
variations, one translator being more sensi 

15 tive to the lower frequencies whilst the other 
is more sensitive to the higher frequencies of 
the range to be translated, a vibratable actuat 
ing member common to the translators, and 
a stylus for transferring mechanical vibra 

20 tions to the member. 
11. In a device of the class described, a 

vibratory element, means carried thereby for 
Supporting a phonographic stylus, a capacity 
unit comprising a condenser plate fixedly 

25 Supported in juxtaposition to the said vibra 
tory element and a companion condenser 
plate supported in spaced relation thereto by 
the said vibratory element, and an electro 
magnetic unit comprising a coil and an arma 

80 ture supported by said vibratory element in 
the field of the coil. 

12. In a device of the class described, a 
vibratory element, means carried thereby for 
Supporting a phonographic stylus, a capacity 

35 unit comprising a condenser plate fixedly sup 
ported in juxtaposition to said vibratory ele 
ment and a companion condenser plate Sup 
ported in spaced relation thereto by said 
vibratory element, and an electromagnetic 

it unit comprising a fixed magnet, a coil ar 
ranged between the pole pieces of the magnet, 
and an armature supported by said vibratory 
element in the field of the coil and between the 
pole pieces of the magnet. 
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