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This invention relates to an electro-mechani 
cal vibration converter for transforming Ine 
chanical vibrations into electrical oscillations. 

It is known to use electrodynamic vibration 
converters such as pick-ups in which the Ine 
chanical vibrations act on a coil form carrying 
a plurality of wire windings and adapted to 
move in a magnetic field. However light their 
construction may be, such coil forms provided 
with wire always have a mass which is not negli 
gible and which, particularly in the case of pick 
ups for talking machine records, in which the 
scanning needle also has to move the compara 
tively heavy coil with it, involves the disadvan 
tage that the needle point is subject to high 
forces and is readily worn. In practice, the life 
of the records is consequently also compara 
tively short. 
According to the present invention, this dis 

advantage is Substantially obviated by movably 
arranging a conducting rodlike-shaped conduc 
tor Supported at at least two points. Within a 
magnetic field so as to Oscillate like a rod be 
tween the bearing points, 
The term rodlike' is used here to express 

that the conductor is constructed and claimped 
in free from stresses at the bearing points in 
Such manner that its rigidity plays an impor 
tant part in determining the natural frequen 
cies, A Suitable choice of the dimensions, and 
the material of the conductor permits of ensul 
ing in this manner that the natural frequencies 
become located on a very high level although 
the rigidity at the point at which the mechani 
cal forces to be converted into electrical tensions 
act is very low. In the case of sound reproduc 
tion this means that much lower forces at the 
needle point than hitherto suffice to obtain a 
sufficiently large conductor amplitude. 
Due to the very light and almost massless 

construction of the moving parts the needle of 
pick-ups formed in accordance With the present 
invention is only subject to low forces so that 
the pressure at which the needle engages the 
record may be slight. This results in small 
Wear of the record and the needle. Such pick 
ups can therefore be provided with advantage 
With a fixed uninterchangeable needle so that 
also the needle carrier and clamping device may 
be omitted. This ensures a further reduction 
in mass of the moving parts SO that even Very 
high frequencies, for example 8000 cycles/sec. 
and more, can be reproduced faithfully by Such 
a vibration converter. 
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Oscillation converters similar to a certain ex 
tent to the vibration converters according to 
this invention but serving for the transforma 
tion of electrical oscillations into mechanical Wi 
brations are already known per se, for example 
mirror oscillographs comprising a Wire loop, Said 
wire loop having a current passing through it 
and being thus moved like a string. Within a 
magnetic field. The invention discloses, how 
ever, the novel surprising fact that systems of 
the kind referred to can also be used in those 
cases, for example in pick-ups, where the con 
ductors are set into vibration by mechanical 
agency and produce electric currents. 
According to the present invention, the con 

ductor which is supported at two points and 
which is preferably shaped in the form of a 
band, is preferably supported rigidly at One of 
its ends and is set into vibration at its other end 
which is extended through. One of the bearing 
points on which it is arranged so as to be adapt 
ed to move but not to slide in a transverse di 
rection. 

If the conductor is shaped in the form of a 
band it presents the advantage of being capable 
of readily Oscillating normally to the direction 
of width but of being rigid in the direction of 
width. 
The movably supported end has the needle, in 

the case of pick-ups, or the diaphragm, in the 
case of microphones, fixed to it, it being possible 
for the Space between the bearing points to be 
closed by an uninterrupted envelope so as to be 
dust-proof. The two bearing points preferably 
serve as points for receiving current. 
In order that the invention may be clearly 

understood and readily carried into effect, the 
above mentioned features and other features 
will be described more fully, by Way of example, 
With reference to the accompanying drawing, 
in which 

Fig. is a longitudinal section of a pick-up 
according to the invention. 

Fig. 2 is a cross-sectional view of the said 
pick-up. 

Fig. 3 ShoWS in exploded perspective the air 
rangement of the various elements. 
Referring to the drawing in greater detail, fo 

designates a cylindrical casing of magnetic ma 
terial, for instance iron, having connected to 
it by Soldering magnetized pole pieces if and 2 
made of magnet steel of high Value, for instance 
a BHmax value of more than 1,500,000 gauss, 
The casing 0 is Surrounded by a sheath of in 
sulating material 3 and is provided at its lower 



2 
and upper surfaces with rings 4 and 5 Which 
are also formed of insulating material So that 
the upper and lower covers 6 and 7 of electri 
cally conductive material, for example alumin 
ium or brass, which are forced onto the coated 
casing ) by means of recesses 8 and 9, re 
spectively, formed in them, are electrically in 
Sulated from the casing it. 
The upper cover fis is closed entirely except 

for a Small bore 25 which is concentrated With 
the recess 8 and serves for receiving the con 
ductor. The lower cover is provided concen 
trically with the recess 3 with a collar 2 bear 
ing on the insulating ring 3 of the casing 
and provided with a thread 22. A ring 23 can 
be screwed into this thread 22. 
A thin copper diaphragm 24, for example 0.02 

10 

mm. thick, is clamped in stressed condition be 
tween the collar 2 and the ring 23. As men 
tioned above, a conductor 25, which is preferably 
formed of aluminium, has one of its ends sol 
dered to the cover 6 in the bore 2 and passes 
through the diaphragm 23 adjacent its other end 
and is soldered to this diaphragm and is thus 
capable of rotating at this point to a limited 
extent, but is supported so as to be prevented 
from sliding in a transverse direction. The con 
dictor is provided With a tungsten point or a 
sapphire 25 at this end. This end, which ex 
tends from the diaphragm, constitutes the scan 
ning needle whose point 26 passes in the grooves 
of the record and thus performs vibrations nor 
mal to the plane of the drawing. For the pur 
pose of attenuating the movements of the con 
ductor 25 it is possible to pour a damping liquid 
such, for example, as glycerine or oil on to the 
diaphragm 24. 
The covers 6 and are insulated from the 

casing and from one another by means of 
the insulating sheath i3 and the insulating rings 
4 and 5 but each of them is connected elec 

trically to the ends of the conductor 25 so that 
the alternating voltage produced in this conduc 
tor 25 lies between the said covers. This alter 
nating voltage is transmitted to an amplifying 
system (not shown) by means of two copper 
rods 2 and 28. which are rigidly connected to 
the covers 6 and , respectively, by means of 
threads 29 and 38, respectively, and which al 
so serve jointly as a conducting or supporting 
arm. The rods are Spaced apart and united to 
form a mechanical unitary piece by means of a 
strap 3 of insulating material. The rods may 
be insulated themselves. 

It has been found possible to construct pick 
ups of the kind described above in which the 
band-shaped ariinature has a weight of only 
about 15 mg., the weight, of the entire pick-up 
without conducting arms being about 20 g. The 
rigidity of the armature when the latter has 
been put in place is about 6 g. per 0.1 mm. Of 
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armature deviation and this permits of causing 
the pick-up to engage the record at a pressure 
of about 10 g. 
What We Clain is: 
1. An electrical pickup device comprising 

means providing a magnetic circuit and includ 
ing an air gap, a conductive element in said air 
gap, and a pair of conductive members Support 
ing said element at spaced points therealong for 
movement in said air gap, said element having 
electrical connection. With said members and ex 
tending through one of said members whereby 
to provide an extension adapted to cooperate 
With a phonograph record. 

2. The invention set forth in claim 1 charac 
terized in that said last-named member is con 
Stituted by a flexible diaphragm. 

3. The invention set forth in claim 1 charac 
terized in that said last-named member is con 
stituted by a flexible diaphragm and the other 
of said members is rigid, and characterized fur 
ther in that Said element, extends through said 
diaphragin. 

4. The invention set forth in claim 1 charac 
terized in that said element is constituted by a 
metallic band and is arranged to normally, os 
cillate in the direction of width of said band. 

5. The invention set forth in claim 1 charac 
terized in that said magnetic circuit providing 
means includes a normally open-ended casing, 
and characterized further in that said conduc 
tive members close off the ends of said casing. 

6. The invention set fourth in claim 1 : char 
acterized in that said magnetic circuit providing 
means includes a normally open-ended casing, 
characterized further in that said conductive 
members close of the ends of said casing, and 
characterized still further in that said element 
is axially aligned with said members. 

7. The invention set forth in claim 1 charac 
terized in that said magnetic circuit providing 
means is constituted by a casing of magnetic 
material having a relatively low inagnetic value 
and a pair of pole pieces soldered to the inner 
Wall thereof, said pole pieces being formed of 
magnetic material of relatively high value. 

8. An electrical pickup device comprising 
means providing a magnetic flux and including 
an air gap, a conductive element movably 
mounted in Said air gap and including a tip 
adapted to cooperate with a phonograph record, 
a pair of conductive supporting members, and 
means Conductively coupling said members With 
Said element, said last-named means constitut 
ing a conductive path for conducting to said 
supporting members voltages generated by the 
movement of Said element in said air gap upon 
actuation thereof by the record. 
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