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. ‘1 

_ This invention relates to headsets for use in 
telephony, radio, telegraph and signalling de 
vices, and it relates particularly to waterproof 
headsets. . ‘ 

There are many conditions under which head 
sets are subjected to varying degrees of dampness 
and even to complete immersion in water. 
Therefore, a demand has arisen for headsets 
which are waterproof and are capable of operat 
ing under adverse conditions of humidity, damp- 
ness or water immersion. Attempts have been‘ 
made to waterproof headphones by, encasing 
them in rubber. However, these attempts have 
.not been successful for the reason that the in 
tensity of the signal is decreased by the presence 
of the rubber cover to such an extent as to render 
the earphones practically unuseable, One rea 
son for the diminution in the signal is that rub 
bery materials are poor conductors of sounds and 
vibrations; Another reason is that when the 
cover is applied over the front or ear-engaging 
portion of the earphone, the cover has a tendency 
to damp the sound even when the earphone was 
subjected to atmospheric pressure. When the 
earphone is subjected to superatmospheric pres 
sure as, for example, when the earphone is im 
mersed in water, the rubber cover is pressed tight 
ly against the earphone casing leaving only a very 
small area free and unsupported and able to 
vibrate with the air columns in the holes in the 

I ear phone cap. , 

An object of the present invention isto pro 
vide headsets or earphones which are completely 
waterproof and which transmit signals satisfac 
torily under conditions of superatmospheric pres 
sure such as, for example, when immersed in 
water. 
Another object of the invention is to provide 

earphones or headsets that are completely water 
proof and operate substantially with equal ef? 
ciency under conditions of ordinary or superat 

j mospheric pressure. 
Other objects of the invention will become ap 

parent from the following description of typical 
earphones and headsets embodying the present 
invention. 
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‘In, accordance‘ with the present invention, ear 
phones and headsets are provided which are 
characterized by the presence of a complete 
waterproof covering for the earphones and the 
connecting cords or conductors, the earphone 

, cover being so constructed and related to the ear 
1 phone that the cover acts as a diaphragm in con. 
-,-;ijunct_ion with the usual metallic diaphragm of the 

50 

2 
earphone to transmit vibrations without substan 
tial loss of ef?ciency. ‘ ' 

.More particularly, the earphone itself is modi 
?ed to the extent of the removal of the center 
portion of the earphone cap to provide an en‘ 
larged opening therein, and the waterproof cover 
ing is provided with a thin diaphragm portion 
that is normally spaced from the earphone cap 
so that it is responsive to vibration of the dia 
phragm and acts as a secondary diaphragm for 
the transmission of sound to the ear. When ear 
phones'or headsets embodying the invention are. 
subjected to increased pressure, the diaphragm, 
portion of the waterproof cover is displaced into 
contact with the earphone casing or cap, but the: 
center portion of the waterproof cover overlying 
the opening in the earphone cap remains in 
spaced relationship to the vibratable diaphragm 
of the earphone and follows its vibrations because 
of the large air column therebetween. As a re 
sult,1the covered earphone operates with good 
ef?ciency under ordinary pressures and even 
when under a hydrostatic head as great as 10 
feet of Water. 
For a better understanding of the present in 

vention, reference may be had to the accompany 
ing drawings in which: - ' 

Figure 1' is a view in front elevation of a typical 
headset embodying the present invention; 
Figure 2 is a View in side elevation of the head 

set with a part of the connecting cords broken 
away; ~ ' 

Figure 3 is a view of a single earphone with the 
waterproof cover thereonshown in section; and 
Figure 4 is a view in front elevation of the ear 

phone shown somewhat enlarged and with the 
waterproof cover removed. 
As illustrated in Figure 1, the headset consists 

of a pair of earphones l0 and H which are con 
nected by means of a headband I Z. The two 
earphoneassemblies “land H are connected by 
means of waterproof cords l3 and M to a junc 
tion box l5which is covered with waterproof 
sheath and is connected to a signalling device 
by awaterproof cord l6. ‘ ' , 

The earphones H1 and II are substantially 
identical and, therefore, only one of the ear 
phones will be described hereinafter. 

Referring now to Figure 3, a complete ear 
phone assembly I I may include an earphone ll 
of any conventional type, for example, one in 
cluding an electromagnetic element and a vibra 
tablediaphragm 30, enclosed in a casing l8. The 
casing l8 may be formed of hard rubber or other 
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material and includes a back casing element l8a 
of generally cylindrical form and an enlarged cy 
lindrical cap or earpiece [8b. Preferably, the pe 

' riphery of the cap I81) is formed with a concave or 
curved surface I80 for a purpose to be described. 
Also, as shown in Figure 4, the cap l8b of the ear 
phone I‘! is provided with an enlarged central 
opening lBd instead of the usual group of small 
openings. Ina typical earphone, the diameter of 
the central opening lSd may be about one inch. 
However, the opening I8d may be somewhat 
smaller or somewhat larger, as desired. 
The earphone H is completely encased in a 

cover formed of rubbery material such as, for, 
example, a synthetic rubberiknown as “neoprene” 
of about 35 durometer hardness. Neoprene isia 
polymer of chloroprene having the general 

Other synthetic or natural rubbers also are-en 
tirely satisfactory. 
The casing or cover for the earphone El pref 

erably is made .up of two sections, namely, an 
outer cover l9 and an earphone cup or front 

The ‘outer cover i9 is ofv generally 
cup-shaped form having a recessed portion Ella 
for receiving the base of the earphone 18a and 
an external .?ange portion I912 overlying and 
engaging‘the concave periphery I80 of the ear 
.phonelcap v[8b. ‘The outer cover I9 ‘is also pro 
vided with ,a tubular sleeve 19c integral there 
with through whichthe wires or cords of the ear 
phones are passed. 
The earphone cupiZUis ofv generally cup-shaped 

'form- adapted to fit over the ear and is provided 
with-a vrearwardly-extending ?ange 20a adapted 
to overlap the ?ange l9?) on the outercover mem 
ber. ‘ 

The earphone cup 20 is also provided with a 
thin diaphragm portion 201) which is‘of some— 
what greater diameter than the opening l8d in 
the earphone cap I812. The diaphragm portion 
20b is normally spaced from the earphone .cap 

7 I81) by meansof a circular shoulder 200 formed 
integrally with vthe earphone cup “213. The ‘dia 
phragm 26b is sufficiently ?exible to follow the 
vibrations of the diaphragm in the earphone H. 
In assembling the outer cover l9 and'the, ear- ' 

. phone cup 20, the outer cover I9is applied to" the 
earphone El and the ?ange 28a of the cup 20 is 
then telescoped over the flange I9b, the ?anges 
[9b ‘and Zila being cemented together. A'metallic 
band or strap 2! is placed around the flange 20a - 
and‘is drawn up tightly by means'of a'bolt 22 

' (Figures 1 and 2) which passes through rears 23 
‘ on opposite ends of the strap 2!, thereby com 
pressing the flanges [91) and v25a into 'the'cona 
cave periphery 180 of the earphone cap‘lii. Also, 
.to reinforce the outer cover and provide a support 
for .the earphonaa spider 24 formed of metal is 
?tted over the outer cover 19 and has its armsZ-Qa 
welded or otherwise secured to the strap 21. 
The strap 2! is provided with a laterally di-‘ 

rected ?ange or plate 25 to which‘the‘headband ‘ 
I2 is secured. This ?ange or-plate 25-is provided 
with a plurality of openings 25a which receive 
rivets or screws '26 that have their opposite ends 
anchored in a U-shaped spring platejZ'l. The 
end of the headband I2 is disposed‘between the 
plate 25 and the spring plate 2"! and is provided 
with a slot '28 for receiving ‘the ‘rivets 26 and 
permitting slidingadjustment of the earphone 

' assembly“ alongthe headband‘ll. 
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The cord I4 is provided with a rubber or syn~ 
thetic rubber cover and is cemented into the sleeve 
I90 and secured there by means of a wrapping 
of cord 29 Or the like. Thus, the earphone I‘! 
and all of the cords and other connecting ele 
ments are completely covered with waterproof 
material so that prolonged immersion of the 
headset in water will not short circuit, or pre 
vent operation of, the headphone. 
In operation, when the, headset is applied to 

:the ears, the vibratable diaphragms within the 
earphone assemblies in and II will set up vibra 
tions‘in the column of air between the diaphragms 
and the diaphragm portions 2%. Inasmuch as 
each-diaphragm portion 20b vibrates with the 
‘diaphragm of its associated earphone, e?ective 
sound transmission is obtained. 

If therlheadset is immersed in water, the en 
tire waterproof cover for each earphone I1 is sub 
jected to increased pressure and the diaphragm 
portion 20b of the cover will be compresed against 
the earphone cap l8b. Therefore, the diaphragm 
portion 20b, which is somewhat larger than the 
opening 18d, will be supported tightly around 
the periphery of the opening 58d while the center 
of the diaphragm portion 28b is unsupported and 
remains in spaced relationship to the diaphragm 
of the earphone ll. Thus, even when subjected 
to substantial superatmospheric pressure, the 
midportion of the diaphragm portion 28b is‘still 
free to vibrate and‘will be vibrated by means of 
the air column'betweenlit and the diaphrag‘m'of 
theearphone ll. 7 

Tests have shown that the earphonesembody 
\ing the present invention are capable of ‘satis 
factoryoperation without‘ severe loss’ of ‘e?lciency 
when subjectedto hydrostatic heads as‘great as 
1.0 feet. Therefore, it will be apparent that a 
truly waterproof headset has'been‘provided- which 
operates e?iciently'under the most adverse con 
ditions expected to be encountered in its use. 

It will be understood that the design and shape 
of the elements may be modi?ed considerably 
and that the mechanism for securing the head 
phone to the headband may be varied‘widely. 
Therefore,'the form of the invention described 
'herein should be considered as illustrative and 
not as limiting the scope of the following claims. 
We claim: ‘ 

1. YA waterproof headphone comprising'an ear 
phone having an vearpiece'provided with va cen 
trally located opening, a vibratable diaphragm 
‘behind said earpiece, electrical means fori'vibrat 
ing said diaphragm anda-casing member joined 
to said earpiece and enclosing said diaphragm 
and electrical means; a‘?rst'resilient waterproof 
cover member-overlying said earpiece, said cover 
member having a thin diaphragm portion-over 
lying said opening and spaced from said earpiece; 
asecond resilient, waterproof'cover member ‘over 
lying said casing member and telescopically'en 
gaging an edge of said vfirst cover member in 
watertight relationship; and a clamping band 
overlying the telescopically engaged portions of 
said cover members and having 1a laterally ‘cli 
rected ‘?ange thereon ‘for engagement with a 
headband. 

2. A waterproo'f'headphone ‘comprising an ear 
phone ‘having an earpiece provided with'a cen 
trally located opening, a vibratablediaphrag'm 
behind said earpiece,¢electrical meansfor vibrat 
ing said diaphragm and a casingfmember joined 
‘to said earpiece and enclosing said diaphragm 
andelectrical means; a ?rst resilient waterproof 

75*coverlmemberoverlying said earpiece, said cover 
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member having a thin diaphragm portion over 
lying said opening and spaced from said ear 
piece; a second resilient, waterproof cover mem 
ber overlying said casing member and telescopi 
cally engaging an edge of said ?rst cover mem 
ber in watertight relationship; a tubular, resili 
ent portion projecting from said second cover 
member; a waterproof phone cord connected to 
electrical means and extending through said 
tubular portion in watertight relation thereto; 
and a clamping band overlying the telescopi 
cally engaged portions of ‘said cover members 
and having a laterally directed ?ange thereon 
for engagement with a headband. 

3. A waterproof headphone comprising an ear 
phone having an earpiece provided with a cen 
trally located opening, a vibratable diaphragm 
behind said earpiece, electrical means for vibrat 
ing said diaphragm and a casing member joined 
to said earpiece and enclosing said diaphragm 
"and electrical means; a-?rst resilient waterproof 
cover member overlying said earpiece, said cover 
member having a thin diaphragm portion over_ 
lying said opening and spaced from said ear 
piece; a second resilient, waterproof cover mem 
ber overlying said casing member and telescopi 
cally engaging an edge of said ?rst cover mem 
ber in watertight relationship; and a clamping 
band overlying the telescopically engaged por 
tions of said cover members and having a lat 
erally directed ?ange thereon for engagement 
with ‘a headband, and a spider member having 
arms secured to said clamping band and extend~ 
ing across the outside of said second cover mem 

4. A waterproof headphone comprising an ear 
phone having an earpiece provided with a cen 

trally located opening, a vibratable diaphragm 
behind said earpiece, electrical means for vibrat 
ing said diaphragm and a casing member joined 
to said earpiece and enclosing said diaphragm 
and electrical means; a ?rst resilient waterproof 
cover member overlying said earpiece, said cover 

7 member having a thin diaphragm portion overly 

10 

15 

20 

25 

80 

‘as 

ing said opening and spaced from said earpiece; 
a second resilient, waterproof cover member over 
lying said‘ casing member and telescopically en 
gaging an edge of said ?rst cover member in wa 
tertight relationship; a tubular, resilient por 
tion projecting from said second cover member; 
a Waterproof phone cord connected to electrical 
means and extending through said tubular por 
tion in watertight relation thereto; a clamping 
band overlying the telescopically engaged por 
tions of said cover members and having a lat 
erally directed ?ange thereon for engagement 
with a headband; and a spider member having 
arms secured to said clamping band and ex 
tending across the outside of said second cover 
member. 

OWEN H. HUSTON. 
JOHN S. JOHN. ' 

REFERENCES CITED 

The following references are of record in the 
?le of this patent: 

UNITED STATES PATENTS 

Number Name Date 
1,223,545 Whitman _____ _..-___ Apr. 24, 1917 
1,365,423 Shewhart ________ __ Jan. 11, 1921 
2,345,996 Anderson et a1. ____ __ Apr. 4, 1944 
2,410,805 Black ____________ __ Nov. 12, 1946 


