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ABSTRACT: In a loudspeaker including a cap made of rela-
tively rigid foamed plastics such as foamed polystyrene, an im-
provement comprising a small piece of rubberlike elastomer
having relatively high specific gravity adhered to a central por-
tion of said cap, thereby improving its frequency charac-
teristic especially in a high frequency sound range.
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1
LOUDSPEAKER

BACKGROUND OF THE INVENTION

The present invention relates to a loudspeaker having a cap
made of foamed plastics such as foamed polystyrene.

Heretofore a cap of a loudspeaker has been made of paper,
plastics, duralumin, aluminum, cloth, felt or other material.
For a loudspeaker especially for reproducing high frequency
sounds, the cap is usually made of paper, plastics, duralumin
or aluminum.

The cap is formed in a domelike shape and its thickness is
about 0.3 mm. at the largest. For a given shape of the cap, its
thickness is determined, depending on Young’s modulus and
specific gravity of the material. In general, the thickness of the
cap made of metal, which has high Young’s modulus and large
specific gravity, is thin, while that of the cap made of paper is
somewhat thicker. However the thickness of the cap made of
these materials is thin, so that the value of Q in the resonance
characteristic is relatively small and peaks in the frequency
characteristic due to resonance hardly occur, even in the cap
made of metallic material having relatively high internal loss.
(See FIG. 2)

Also it has been known to make a diaphragm for a loud-
speaker from foamed plastics, such as foamed polystyrene.
This type of loudspeaker uses a cap made of foamed plastics
having a relatively large thickness for example 1—5 mm. in
order to provide a sufficient strength and durability to the cap.

In such a cap, as the thickness is increased, its stiffness is in-
creased in proportion to the third power of the thickness and
the mass is also increased, so that Q value of resonance
characteristic is considerably increased, resulting in occur-
rence of remarkable peaks in the characteristic in high
frequency sound range (See FIG. 2). Particularly in a large
loudspeaker such as a flat-plate type loudspeaker which uses a

voice coil of large diameter and a cap having substantial sur-

face area, peaks can occur even at lower frequency ranges
such as 2 kHz., which adversely affect the frequency charac-
teristics. Accordingly the loudspeaker of this type cannot be
used for higher frequency sound ranges, and its availability as
a high fidelity loudspeaker is limited to lower frequency
ranges.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a loud-
speaker including a cap of foamed plastics which prevents
sharp peaks from occurring in the frequency characteristic in
higher frequency sound ranges, so that relatively flat charac-
teristic is obtained, whereby the loudspeaker can be used to
reproduce higher frequency sound ranges.

In accordance with the present invention there is provided a
loudspeaker of this kind including a small piece of rubberlike
elastomer such as foamed neoprene having relatively high
specific gravity adhered at a central portion of the cap. By the
provision of the rubberlike elastomer, the occurrence of peaks
due to resonance and dips due to antiresonance is effectively
suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing an embodiment of the
present invention;

FIG. 14 is a front view thereof;

FIG. 2 is a diagram showing frequency characteristic of a
conventional loudspeaker;

FIG. 3 is a diagram showing frequency characteristic of
loudspeaker according to the present invention in which a
small piece of foamed neoprene rubber is adhered at a central
portion of a cap;

FIG. 4 illustrate vibration modes of a cap of a conventional
loudspeaker; and

FIG. 5 is a diagram showing frequency characteristic of a
.conventional cap made of paper.
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2
DESCRIPTION OF THE PREFERRED EMBODIMENT

FIGS. 1 and 1a illustrate a loudspeaker according to the
present invention, which comprises a frame 1, a diaphragm 2
of foamed plastics, a cap 3, a small piece 4 of rubberlike
elastomer such as foamed neoprene rubber, a yoke 5, a mag-
net 6, a center pole 7, a damper 8, a voice coil 9 and a plate 10
for retaining the diaphragm.

The present invention is characterized by the provision of
the small piece 4 of rubberlike elastomer such as foamed
neoprene having relatively high specific gravity adhered to the
central rear portion of the cap 3, which serves to prevent
peaks due to resonance and dips due to antiresonance from
occurring in the frequency characteristic in higher frequency
sound range.

The following table shows a specific example of the
diaphragm according to the present invention.

Diaphragm (2):
Material—Polystyrene paper* having thickness of
1-2 mm., covered with polyvinyl chloride film
having thickness of 0.1 mm.
Shape (as shown in Figs. 1 and 1a):
Major diameter—440 mm.
Minor diameter—340 mm.
Cap (3):
Material-—same as diaphragm.
Thickness—same as diaphragm.
Size—60 mm. ¢.
Voice coil (9)—66 mm. ¢.
Small piece of foamed neoprene (4):
Size—9 mm. ¢X 5 mm.
Specific gravity—about 0.2.

*The “polystyrene paper’” is a foamed polystyrene
sheet which is formed in a continuous process into
uniform thickness of about 0.1 mm. to 3 mm. and has
specific gravity about 0.08 to 0.14.

In a dome-shaped cap, maximum amplitude due to
resonance is produced at its center. The small piece of foamed
neoprene adhered at the central portion of the cap serves not
only to suppress the resonance at the central portion to proper
amplitude owing to the mass of said small piece but also to ab-
sorb the vibration by its flexible property, thereby reducing
the interference of waves produced at the centrai portion.

FIG. 4 illustrates vibration modes of the cap of the conven-
tional loudspeaker. It will be understood from FIG. 4 that
second, third and fourth resonance points appear at about 4.5
kHz., 8 kHz. and 12 kHz., which correspond to peaks in the
frequency characteristic, where clear modes of vibration oc-
cur. At the central portion of the cap, interference of wave
can occur, thus producing irregular vibrations.

In accordance with the present invention the small piece of
neoprene adhered at the center of the cap acts to damp the
vibration of the central portion, thereby eliminating the ad-
verse effect due to the interference of waves and preventing
the occurrence of remarkable peak in the frequency charac-
teristic. Thus the mode of vibration becomes obscure.

In accordance with the present invention, the occurrence of
peaks due to resonance of the cap and .dips due to an-
tiresonance thereof can be effectively eliminated, in the
higher frequency sound range where the sound is predomi-
nantly radiated from the cap, whereby the relatively flat
characteristic can be obtained. This is clearly shown in FIGS.
2 and 3, FIG. 2 showing the characteristic of the conventional .
loudspeaker having no small piece of foamed neoprene and
FIG. 3 showing the characteristic of the loudspeaker accord-
ing to the present invention in which the small piece of foamed
neoprene is adhered to the central portion-of the cap.

It will be understood that the present invention has im-
proved the characteristic of the loudspeaker using the cap of
foamed plastics and it enables the loudspeaker of this kind to
be used in higher frequency sound range. ’

Iclaim:

1. In a loudspeaker having a generally conical diaphragm of
relatively rigid foamed plastics material with a cap of relative-
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ly rigid foamed plastic material fixedly mounted across the
smaller end of the diaphragm, the improvement comprising a
small piece of rubberlike elastomer having relatively high
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4

specific gravity and adhered to a central portion of the surface
of said cap opposite said diaphragm.



