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This invention relates to improvements in head- . 
phones for use in communication systems. These 
headphones are particularly advantageous when 
used in connection with communication systems 
where there is a high ambient noise level, such 
as, for instance, in. modern warfare equipment, 
i. e., tanks, trucks, airplane control rooms, tor 
pedo boats and the like, where communication 
is essential for successful operation thereof. 
The main objects of. this invention are to pro 

vide a headphone which will increase the intel 
ligibility' of intercommunication reception; to 
provide a headphone so constructed and designed 
as to substantially prevent outside noises from 
interfering with the signals emanating from the 
phones; to provide a headphone of this char 
acter which may be worn for extended periods 
of time without discomfort to the wearer; to pro 
vide a headphone of this character which is 
adapted to be used interchangeably with a head 
band or secured to the flap of a ?exible helmet 
of cloth or the like ;" to provide a set of headphones 
of this character which is sorcompact in con 
struction that a. metal or ?ber helmet may be 
worn over the headphone and band without dis 
comfort to the wearer; to provide a headphone 
of this character which has a ?exible cable ex 
tending forwardly therefrom, arranged to hold a 
lip microphone; to provide. a-headphone of this 
character wherein a'?e'xibleresilient sound duct 
.is sei ured to the sound emission port of the phone 
unit, the free end of which is arranged to abut 
against the outer walls of the auditory canal and 
direct communication signals directly from the 
phcne unit to the earcanal; to provide a head 
phone of this character which is provided with 
cushioning means to increase the comfort there 
of when in use and simultaneously to act as a 
seal to prevent outside noises from interfering 
with the signals emanating from the phone unit; 
and to provide a headphone of this character 
which is relatively simple in construction and in 
expensive to manufacture. 
An illustrative embodiment of this invention 

is shown in the accompanying drawings in which; 
Figure 1 is a perspective view of my improved 

‘ headphone. . 

Fig. 2 is a vertical cross-sectional view taken 
on the line 2—2 of Fig. 1. 

Fig. 3 is a vertical sectional ‘view similar to 
the ‘view shown in Fig. 2 but with the device ap 
plied to the head of a user. I 

Fig. 4 is a horizontal view taken on the line 
4-4 of Fig. 3, with parts of the construction 
‘omitted. ' ' 
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Fig. 5 is a perspective view of the microphone 
holder shown detached from the headphone. 

Fig. 6 is an elevational view showing the head 
phone unit attached to a ?exible helmet, such as ' 
an aviator's helmet. - 

Fig. 7 is an elevational view similar to Fig. 6 
but showing the headband attached to the phone 
unit. ~ - . 

Referring in detail to the drawings, my im 
proved headphone comprises an oval-shaped cup 
I, preferably steel, which is inserted in a soft 
rubber-like envelope 2. The envelope 2 is pref 
erably constructed from a synthetic rubberlike 
plastic formed by polymerization of chloroprene 
and commercially known as neoprene. 
The peripheral edges of the envelope 2 are 

bulbous in form, similar to an enlarged bead, 
as shown at 3, for the purpose voi’. housing the - 
?anged edge I’ of the cup I and also to form 
a cushion for the headphone.’ The central por 
tion of cup I is cutaway and provided with an 
inwardly turned integrally formed ?ange 4 hav 
ing a shoulder 5. A U-shaped member 6 is ar 
ranged to seat on the shoulder 5 and act as a. 
retainer housing for the phone unit ‘I. The en 
velope 2 is cut away centrally as at 2' so as to 
seat in the U-shaped member 6 when the phone 
unit ‘I is placed in positiontherein and provide 
an opening through which the flange 8 of the 
sound emission ‘port 8' of the phone unit ‘I, may 
extend. 
A sound duct 9 of bulbous form, preferably 

made of rubber, is arranged to frictionally seat 
on the ?ange 8 of ‘the phone unit ‘I. The duct 
9 is provided with ?utes I 0 so as to render the 
duct very pliable and ?exible, whereby the duct 
9 may be readily compressed and returned to‘ 
normal position upon release of any pressure ex 
erted thereon. 
‘The duct 9 is also provided with a ?exible tube 

II which may be integrally formed with the duct 
8 and is positioned centrally within the duct 9 
as shown. The duct 9 is also provided with an 
opening l2 for the ready emission of signals com 
ing from the phone unit ‘I. The free end of tube - 
II is positioned to direct the signals to the open- ' 
ins 12- . 
A cable 13 containing the lead-in wires for the 

phone unit 7 and the phone unit ‘I itself are held 
in position on the'headphone by a cable clamp 
and cover plate I4. The cover plate I! is se 
cured to the headphone by means of the set 
screw 15 which is threaded into the internally 
threaded boss I5’ integrally secured to the inner 
face of the cup I. 



2 
In order to prevent moisture or water from 

entering the phone unit and further to help make 
the headphone soundproof, I have found it ex 
pedient to interpose a cushioning rubberlike 
washer l6, preferably made from neoprene,‘ be 
tween the cover plate ll and the phone unit ‘I, 
so that the same will cover the phone unit 1, 
and the area of the headphone next adjacent 
the phone unit ‘I. 3 
The cover plate II is also provided with a 

pair of upstanding ears I‘! and I8 which are ar 
ranged to receive the pintles I! of the yoke 20 
of the headband 2|. The headband 2| comprises 
a pair of arcuate-shaped ?at springs 22 and 22 
lying face to face and enclosed within a stiff 
canvas belting material which completely envel 
ops the two springs. As shown the end of the 
spring 22 is secured to the yoke 20 which sup 
ports headphone A, while one of the springs 23 is 
secured to the other yoke (not shown) ‘for hold 
ing the headphone B. > , . 

~ As shown in Figure 1, the cables I2 and I!’ are 
joined together in junction unit .24. The lead-in 
wires contained in the cables l3 and ii’ are 
joined together in this junction unit 2| and form 
a single cable 25. A plug 26 is attached to the 

‘ end thereof. Usually in this type of. headphone 
equipment a transformer 21 is interposed some 
where in the line between‘ the plug 26 and indi 
vidual phone units '5. To prevent the trans 
former '2? from exerting a pull on the head 
phones, a clip 28 is usually provided around the 
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member 24 which is attached to the garment of ' 
the user by any suitable means, whereby the 
weight of the transformer is alleviated. 

It will readily be apparent from Figs. 3 and 4 
I that the shallow cup i will envelop the ear of the 
user without exerting the slightest pressure 
thereon or deforming it in any manner. The 
bulbous head 3 cushions the phone as a whole» 
against the head and at the same time, in con 
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2,358,070 
part of the headphones. As shown- especially in 
Figs. 1 and 5 this apparatus consists of an arou 
ate-shaped plate 29 having a pair of spaced up- ~ 
standing pins 30 projecting therefrom and in 
tegrally secured thereto, which are arranged and 
adapted to seat in apertures II contained in the 
cover plate I 4. This plate 29 is arranged to be 
inserted between the cover‘ plate I4 and the 
envelope 2 and is held in position therebetween 
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junction with the envelope 2, acts as a means ,, 
to exclude extraneous noise from the interior 
of cup i. The duct 9, positioned in the interior 
of the cup 8, molds itself to the ear contour and 
positions the opening Q2 of the duct directly at 
the opening of the ear canal, thereby forming a 
continuous channel between ports 8 of the phone. 
The flutes i0 allow for compressionof the duct, 
and as" will be apparent, a gentle constant pres 
sure is always exerted thereby so as to form 
somewhat of an acoustic seal around the en 
trance of the ear canal of the wearer. 

It will now be apparent that signals originating 
from the diaphragm of the phone unit will be 
guided directly into the ear canal and to the 
eardrum. Therefore, there‘ is absolutely no 
chance for distort-ion of the signal. 
In most of the equipment of the armored forces 

and in most airplanes where intra-communica 
tion is required because of the high noise levels 
within the equipments and airplanes, it is usually 
necessary to amplify the voicelby means of loud 
speakers. To do this a microphone must be 
available. 7 The usual type of microphone em 
ployed is known as a "hand mike" which must be 
picked up with the hand in order to place the 
same adjacent the mouth, preparatory to speak 
ing into it. This means that if the hands are 
busy performing other duties, such as directin? 
or driving the vehicle, or manipulating one of the 
guns, one of the hands will have to be disen 
gazed therefrom in order to use the microphone. 
In order to circumvent this problem, I have 

designed a microphone which is or may 
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when the set screw I5 is tightened. , ‘ 
Extending from plate 29 is a ?exible conduit 

32 to which a lip microphone 33 is secured to the 
distal end and the ‘cable 34, containing lead-in. 
wires (not shown) is contained therein. One end 
of the lead-in wires in the cable 34 is secured 
to the microphone elements, not shown, and the 
other end is secured to the ampli?er, not shown. 
As the conduit 32 is very ?exible, it can readily 
be seen that the microphone may be adjusted to 
the lips‘of the user, and never be handled, so 
that both hands of .the individual may be em 
ployed in performing his other duties, such as 
manning a gun, piloting the vehicle, etc. 

Since the headphones are hat and compact, I 
they may be worn underneath all types of hel 
mets without discomfort. After the headphones v 
are-positioned on the head of the user, a helmet 
may ‘be readily placed on the head over the ' 
headphones or be removed from the head at. will, ' 
without either disturbing the headphones or in 
terfering with the headphone performance. Fig 
ure 7 illustrates how readily the headband is 
adapted to be worn under a helmet. ‘ 
As shown in Fig. 6, this improved headphone 

may readily be adapted and secured to an avi 
ator’s helmet or a crash helmet by merely dis 
engaging the headband, loosening the set screw 
15 and inserting the ear ?ap 35 of the helmet 
between the envelope 2 and the cover plate Hi. 
Then by tightening the set screw i5 the earphone 
becomes pan of the helmet. ’ ' 
‘Another important feature flowing from this 

new design is the protection it affords the ears of 
the wearer. Any sudden forceful blow on the side 

- of the head of the wearer of an ordinary type of 
headphone may cause serious injury to the ear 
as well as extreme discomfort to the wearer. In 
my headphone, I employ a hard metal, shallow 
cup i which envelops the ear, and the cup is 
provided with a perpendicular ?ange l' which is 
designed tolie in the same plane as the side of 
the head of the wearer. As I completely envelop 
the cup I with a rubberlike material 2 having a 
large bulbous cushioning bead 3, any forceful > 
blow will be cushioned and the cartilage of the 
ear completely protected and unharmed. 
Extraneous noises are sealed without the phone 

because of the cup I, envelope 2 and bead 3. 
However, if any noise does ?lter through-the 
same it'is apparent that such noise is greatly 
diminished in volume,'once inside the cup i, and 
in order to interfere with the signal issuing from 

' the phone unit, it must go through the walls ‘of 
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the sound duct, which is almost an uncertainty. 
.Also, as the phone unit ‘I is connected to the 

auditory canal by the sound duct 9, the volume 
of air between the phone unit diaphragm and 
the eardrum is kept at a minimum and there 
fore, there is no resonant cavity to jumble the 
signal- , 

when an airplane goes into a dive, the pilot 
usually experiences great pain in his ears due, it 
is believed, to the sudden changes in pressure. 
Since my improved headphones are provided 

he a 75 with an acoustical seal (head 3) and a sound 
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'ginal edge of said cup, which together with the duct, (9) which also acts as a seal, these ele 
ments also act as a semi-e?lcient air seal and 
cushion and lengthen the time of change in air 
pressures, thereby allowing the Eustachian tube 
to more readily equalize the changes in pressures. 

It is to be understood that the phone unit ‘5 
is merely a receiver 1. e., a device which is con 
nected to an ampli?er and into which electrical 
impulses are transmitted, whereby the receiver 
translates the same into audible signals. The 
receiver usually comprises a magnet anda dia 
phragm positioned in a suitable housing. 

It is to be understood that some of the details 
set forth may be altered or omitted without de 
parting from the spirit of my invention as de 
?ned by the following claims. ' 

I claim: I 
1. A headphone comprising a shallow, rigid 

cup having an opening therein, a sound-proo?ng 
covering completely enclosing said cup, a resil 
ient, soft hollow bulbous bead around the mar 
ginal edge of said cup, which together with the 
cup completely encloses the ear to acoustically 
seal said cup to the head, a phone unit rigidly 
carried by said cup, an elongated resilient, soft, 
longitudinally compressible sound duct, one end 
of said duct having an enlarged head thereon, 
the other end of said duct projecting through 
said opening in ‘said cup and communicating 
with said phone unit, and the headed end adapted 
to abut and seat itself against the entrance of 
the auditory canal of the wearer without sub 
stantial penetration therein so as to acoustically 
seal the end thereof, said duct being su?ciently 
?exible to accommodate itself to irregularities in 
the .walls surrounding said canal. 

2. A head phone comprising a shallow, rigid 
cup having an opening therein, a resilient, soft 
hollow bulbous bead around the marginal edge 
of said cup,_ which together with the cup com-' 
pletely encloses the ear to acoustically seal said 
cup to the head, a phone unit rigidly carried by 
said cup, an elongated resilient, soft, longitudi 
nally compressible soundeduct, one end of said 
duct having an enlarged head thereon, the other 
end of said duct projecting through said open 
ing in said cup and communicating with said 
phone unit, and the headed end adapted to abut 
and seat itself against the entrance of the audi 
tory canal of the wearer without substantial 
penetration therein so as to acoustically seal the 
end thereof, said duct being su?ciently ?exible 
to accommodate itself to irregularities in the 
walls surrounding said canal. 

3. A head phone comprising a shallow, rigid 
cup having an opening therein, a sound-proo?ng 
covering completely enclosing said cup, a resil 
ient, soft, hollow bulbous head around the mar= 
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cup completely encloses the ear to acoustically 
seal said cup to the head, a phone unit‘ rigidly 
carried by saidcup, an elongated resilient, soft, 
longitudinally compressible sound'duct, one end 
of said duct having an enlarged head thereon 
of a diameter larger than the auditory canal of 
the, wearer, the other end of said duct project 
ing through said opening in said cup and com 
municating with said phone unit, and the headed 
end adapted to abut and seat itself against the 
entrance of the auditory canal of the wearer 
without substantial penetration therein so as to . 
acoustically seal the end thereof, said duct being 
sufficiently flexible to accommodate itself to ir 
regularities in the wallssurrounding said canal. 

4. A head phone comprising a' shallow, rigid 
cup having an ‘opening therein, a sound-proo?ng 
covering completely enclosing said cup, a resil 
ient, soft, hollow bulbous bead around the mar 
ginal edge of said cup which together with the 
cup completely'encloses the ear to acoustically 
seal said cup to the head, a phone unit rigidly 
carried by said cup, an elongated resilient, soft, ' 
longitu J >;. compressible sound duct provided 
with ?utes, one end of said duct having an en 
larged head thereon, the other end of said duct _ 
projecting through said opening in said cup and 
communicating with said phone unit, and the 
headed end adapted to abut and seat itself 
against the entrance of the auditory canal of 
the wearer without substantial penetration 
therein so as to acoustically seal the end thereof, 
said duct being su?iciently ?exible to accommo 
date itself to irregularities in the walls surround 
ing said canal. 

5. A head phone comprising a shallow, rigid ' 
cup having anopening therein and being pro 
vided with an integral pocket, 2. phone unit car 
ried in said pocket, 9. soft, resilient duct carried 
by said ‘cup and projecting through said opening 
into the cup, one end of said duct communicat 

. ing with the phone unit and the other end adapt— 
ed to abut and seat itself against the mouth of 
the auditory canal so as to‘acoustically seal the 
end thereof, and a soft, hollow, bulbous bead 
around the marginal edge of said cup which 

_ together with the cup completely encloses the 

55 

ear of the wearer and acoustically seals the cup 
to the head. , ' 

6. The device according to claim 1 wherein 
the cup is provided with a laterally extending 
?at marginal ?ange which is completely housed 
within said bulbous head. 

'7. The device according to claim 2 wherein 
an auxiliary ?exible sound conduit is disposed 
within said duct. _ 
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