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UNITED STATES PATENT office 
2,53,044. 

EARCAP FOR TELEPHONE EECEIVERS 

Niels Poul Robert Jarnak, Hierod, Ebezas (nark 
Application October 5, 93, Serial No. 6,335 

in Denmark (October 5, 1936 
3 Claims. 

The present invention refers to the design or 
Construction of an earcap for a telephone re 
ceiver or similar apparatus, also such a device 
as the mouth-piece of a microphone, and it 
consists in the application of a multi-cavity 
resonator comprising a plurality of channels open 
at both ends and incorporated in the earcap 
in Such a Way that said resonator has acceSS 
both to the chamber of which the vibrating dia 
phragm of the apparatus makes a part and to 
the channber OutSide, which chamber may be 
formed between the earcap and the cavity of 
the ear, altogether this means that the multi 
cavity resonator has access to the free air out 
side the apparatus. 

In apparatus of a similar kind used in con 
nection. With the reproduction or transmission 
of Sounds from an elastic vibrating diaphragm 
Various methods have been used attempting to 
decrease the coupling between the diaphragm 
and the timpany membrane of the ear, or means 
for damping the vibrations of the diaphragm 
also have been used; but little or nothing has 
been gained for avoiding or eliminating the dis 
tortions caused by the effect from resonance of 
the diaphragm itself, the aural impression of 
which is a masking of the speech caused by 
"singing' of the diaphragm. 
This distortion is decreased to a great extent 

Whereby the quality of sound reproduction is 
improved, if in accordance with the invention, 
the above mentioned multi-cavity resonator is 
added to the conventional construction of an 
earcap in Such a Way that the standing air. Waves 
OScillated Within the channels of the resonator 
by the vibrations of the diaphragm enact to 
Suppress the resonance vibrations of the dia 
phragm itself. 
Furthermore this invention is related to my 

former invention "Acoustical apparatus,' Brit 
ish Patent No. 456,414, and U. S. application 
Ser. No. 83,013, filed June 2, 1936, according to 
which a new method of loading the vibrating 
diaphragm acoustically makes it possible to oscil 
late Standing interfering air waves which show 
an Optimulin effect in counteracting the reso 
inance Vibrations of the diaphragm, if the reso 
nance frequencies of these standing waves form 
a series of numbers the terms of which have 
the proportion 2:3. 
The invention has primarily significance for 

telephone receivers or similar apparatus of which 
the accompanying drawing indicates an exam 
ple of its application to a telephone receiver 

(Ch. 39-32) 
equipped with two slightly different earcaps 
made in accordance With the invention. 

Fig. 1 indicates 3, Section, through the earcap 
which is fixed to a telephone receiver casing in 
ciuding the diaphragm and viewed from the 
One Side. 

Fig. 2 shows the same earcap viewed outside 
from that side which is turned to the ear. 

Fig. 3 indicates a section through a slightly 
changed construction viewed from the One Side, 
of which Fig. 4 is a section through the Sane 
showing the design of the multi-cavity reso 
nator. 

In Fig. 1, is an elastic diaphragin clamped 
between the receiver casing 2 and the earcap 3, 
and said diaphragm may be oscillated for a de 
sired vibration by means of the electro-magnetic 
device placed. Within the receiver casing. Inside 
the earcap 3, which may be made of any kind 
of a plastic Suitable for nolulding parts which 
can be cernented together making a, complete 
unit, are moulded six channels which in Fig. 2 
are indicated by the numbers , 5, 6, 7, 8, and 9. 
All these channels extend from the centre aper 
ture of the earcap and they end as indicated by 
the apertures respectively at different places 
on the surface of the earcap which is generally 
turned against the ear lap. 

In order to obtain a suitable form of the 
channels, they are arranged as indicated on 
the drawing whereby their length, as mentioned 
before, conditions the proportion of 3:2 between 
their frequencies of resonance respectively. 
Therefore the length of the channel 8 in pro 
portion to the channel 9 must be approximately 
2:3; and the proportion between the length of 
the channel and the length of the channel 8 
must also be approximately 2:3, and so forth 
Concerning the rest of the channels. As the 
cross Section of all the channels is made, the 
same, the resonance frequencies of the standing 
Waves produced therein by the vibrations of the 
diaphragm form accordingly . a series of num 
bers, the terms of Which have the proportion 2:3. 

Due to the fact that the dimensions and the 
material of the vibrating diaphragm determines 
its fundamental resonance frequency, it may be 
desirable to adjust the resonance frequencies of 
the standing waves within the channels of the 
multi-cavity resonator in consideration hereof, 
consequently it may be required to alter the 
form, numbers and the length of these channels. 
In Fig. 3 therefore is shown a slightly altered 

construction of the earcap itself, whereby the 
length of the channels respectively has been 
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doubled as compared to the length shown in 
Fig. 1 and Fig. 2. As is obvious from Fig. 3 and 
Fig. 4, this is obtained by placing two similar 
multi-cavity resonators together, whereby one 
corresponding channel in each set is intercon 
nected through the apertures O shown in Fig. 4. 
At the same time it is arranged that all the 
channels start and end within the centre aper 
ture of the earcap, whereby these apertures are 
better protected from dirt coming from the out 
side as compared to the construction shown in 
Fig. 1 and Fig. 2. 
As a telephone receiver according to the na 

ture of its construction can also be a reversible 
device and can therefore serve as a detector of 
sound waves, a multi-cavity resonator, as here 
described, may be applied also to a microphone 
in connection with a sound directing member 
(not shown on the drawing) or similar device 
which will improve the concentration of sounds. 
What I claim is: - 
1. A sound conveying member comprising a 

suitably formed body for clamping an elastic 
diaphragm, and constructed so that sound waves 
can be conducted to or from said diaphragm, a 
multi-cavity resonator comprising a plurality of 
separate channels open at both ends and so in 
corporated in the said body that on the one hand 

2,158,044 
said, multi-cavity resonator has access to the 
chamber of which the vibrating diaphragm makes 
a part and on the other hand has access to the 
space outside the said body. 

2. A sound conveying member comprising a 
Suitably formed body for clamping an elastic 
diaphragm, said member having a central open 
ing adopted to conduct the Sound waves to or 
from the said diaphragm, in the Said member a 
plurality of separate channels open at both ends 
defining a multi-cavity resonator, the apertures 
of these channels at the one end connecting with 
the Said central opening, and the apertures at 
the other ends of these channels connecting with 
the external atmosphere. 

3. A Sound conveying member comprising a 
Suitably formed body for clamping an elastic 
diaphragm, said member having a central open 
ing adopted to conduct the Sound waves to or 
from the said diaphragm, in the said member 
a plurality of Separate channels open at both 
ends defining a multi-cavity resonator, the aper 
tures of these channels at the one end connect 
ing with the said central opening, and the aper 
tures of these channels at the other end also 
Connecting with the central opening. 
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