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This invention relates to a way of mounting an arma 
ture in a magnetic ?eld which leaves the armature free 
to vibrate in response to variations in the ?eld. One 
practical use of the invention is had by connecting the 
armature to the cone of a loud-speaker so that the vibra 
tions of the armature result in the propagation of sound 
waves from the cone, but the usefulness of the invention 
is not limited to its use in connection with a loud-speaker. 
As described hereinafter in more detail, the inven 

tion is embodied in an armature which is mounted be 
tween the poles of a horseshoe magnet or its equivalent 
in the area of densest magnetic ?ux, the armature being 
freely movable in a direction perpendicular to the di 
rection of the line of densest ?ux but being restrained 
from moving into contact with either arm of the mag 
net itself. 
FIGURE 1 is a diagrammatic sectional view of a 

loud-speaker in which an embodiment of the invention 
is included; 
FIGURE 2 is a plan view of the magnet, armature and 

part of the cone shown in FIGURE 1; 
FIGURE 3 is a section on the line 3—3 of FIGURE 

1; and 
FIGURE 4 is a fragmentary elevational view of a 

modi?ed form of the invention. 
The apparatus illustrated in FIGURE 1 comprises a 

horseshoe magnet 10 mounted on a base 12, each of the 
arms of the magnet having a coil 14 of wire thereon, 
these coils being connected in the customary manner to 
a source (not shown) of oscillating current of audio fre 
quency. Between the arms of the magnet is mounted an 
armature 16 which is preferably in the form of a thin 
plate of ferro-magnetic material such as soft iron. As 
indicated in FIGURE 2, this plate has a width slightly 
less than the distance between the end portions of the 
arms of the magnet 10. The armature is supported in 
line with the poles of the magnet so that it lies in the 
area of maximum density of flux in the magnetic ?eld 
of the magnet 10. The armature 16 is supported by a 
hinge 20 on brackets 22 which are mounted within the 
casing 24. The hinge is preferably supplied with needle 
hearings or other anti-friction bearings so that the arma 
ture is freely swingable about the axis of the hinge and 
the portion between the poles of the magnet can move 
in a direction perpendicular to the plane of the armature 
itself, that is, in a direction parallel to the arms of the 
magnet 10. The side edges of the armature 16 are ar 
ranged to be as close as possible to the respective arms 
of the magnet but to be kept from physical contact there 
with by the hinge 20. Oscillations of the current ?ow 
ing through the coils 14 result in corresponding varia 
tions in the magnetic ?eld in which the armature 16 is 
located. This produces vibratory rocking movements of 
the armature about the axis of the hinge 20 which can be 
put to any suitable use. For example, as illustrated in 
FIGURES 1 and 2, the armature 16 may be connected 
by a rigid bolt 26 to the cone of a loud speaker supported 
by the customary compliance 30. The vibrations of the 
armature 16 which are transmitted through the bolt 26 
result in the emission of corresponding sound waves 
from the cone 28. 
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2 
The modi?ed form of the invention illustrated in FIG 

URE 4 is like that hereinbefore described except that 
the armature 30 is a plate or strip of ferro-magnetic 
metal which is long enough and thin enough to be freely 
?exible so that while one end thereof is ?xed to a block 
32, the free end portion of the strip which is located 
between the poles of the magnet 10 can move freely in 
a direction perpendicular to its plane in response to 
variations in the current passing through the coils 14. 
The use of the vibrating armature to transmit vibra 

tions to the cone of a loud speaker unit is but one of 
the possible uses of the apparatus for converting varia 
tions in electric current to corresponding mechanical 
vibrations. 

I claim: 
1. In combination with a magnet of the horseshoe type 

having two spaced arms with magnetic poles therein, 
an armature consisting of a thin plate of ferro-magnetic 
material between said arms in the area of maximum 
density of magnetic ?ux, the plane of said plate being 
perpendicular to the plane de?ned by the arms of said 
magnet and parallel to the line from one magnetic pole 
to the other, and means supporting said armature with 
freedom to vibrate in a. direction perpendicular to its 
plane, said supporting means maintaining said armature 
out of physical contact with said magnet. 

2. In combination with a magnet of the horseshoe 
type having two spaced magnetic poles, an armature 
comprising a thin plate of ferro-magnetic material in the 
area of magnetic flux of maximum density between said 
poles, the plane of said plate vbeing perpendicular to the 
plane de?ned by the arms of said magnet and parallel 
to the line from one magnetic pole to the other, hinge 
means supporting said armature for free vibrating move 
ment in a direction perpendicular to the plane of the 
armature but out of contact with said magnet, and a wire 
coil encircling a portion of said magnet to produce small 
variations in said magnetic ?ux in response to varying 
electric currents therein. 

3. In combination with a horseshoe magnet having 
parallel arms, an armature comprising a plate of ferro 
magnetic material having a width slightly less than the 
distance between said arms, hinge means supporting said 
armature in the area of magnetic ?ux of maximum density 
between said arms and in a plane perpendicular to said 
arms and to the common plane of said arms, said hinge 
means being arranged to permit free vibration of said 
plate in a direction perpendicular to the plane thereof, 
and coils of wire around said arms to vary the magnetic 
?eld of the magnet in response to varying currents in 
said wire. 

4. Apparatus as described in claim 3, in combination 
with a loud-speaker cone and a rigid element connecting 
said armature to the apex of the cone. 
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