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The invention described herein, if patented, 
may be manufactured and used by or for the 
Government for governmental purposes, Without 
the payment to me of any royalty thereon. 
The present invention relates to acoustic de 

vices. More speci?cally, 
valve and ?lter of unique design adapted to pro 
tect the human ear from the noises of warfare, 
particularly blasts of explosives or other sounds 
of extreme intensity that might otherwise seri 
ously damage the ear and undermine the nervous 
system. 
The principal object of the invention is to pro 

vide a two stage mechanism so that ordinary con 
versations, commands, and all sounds below a 
level of 85 decibels are fully audible, yet so the 
device becomes progressively more and more im 
pervious to sound as the intensity of sound in 
creases above 85 decibels‘. 
Another important object of the invention re 

sides in the provision of an acoustic guard func 
tioning to ?lter out a large percentage of audio 
frequencies above 1000 dv. and thereby eliminate 
the nerve racking fraction of the sound spectrum. 
A further object of the invention resides in the 

provision of a guard which progressively shuts 
the sound passage to the ear canals as the sound 
approaches the pain threshold, so that more and 
more entrance energy is absorbed in the guard, 
thereby protecting the ears and the communicat 
ing auditory nerve from shock, concussion, 
trauma and detonation. ‘ 
Another important object of the invention is to 

. provide a small simple acoustic guard of such size 
that one of the guards may .be worn in each ear 
by a soldier in combat without impeding his 
movements. 
A further‘ object of the invention is to pro 

vide an acoustic guard as above wherein the guard 
structures comprise small diskyshaped cases with 
detachable adapter ?ttings, so that they may be 
readily inserted into or removed from the ear. 
A further object of the invention is the provi 

sion of a guard of simple and rugged construc 
. tion, fully dependable for the extreme uses to 
which it is put, entirely mechanical, automatic, 
and requiring no source of energy extraneous to 

itself. 
The foregoing and other important objects are 

accomplished in the present invention by the 
provision of a small, hollow, non-vibratory case 
having an adapter to conform to the shape of 
the ear, so that it may be ?tted into the ear of 
the wearer; the case including sound ?ltering and 
deadening means including a series of sound 

it discloses an acoustic, 

valves, so that sounds entering the device are 
selectively transmitted to the ear, that is, the 
lesser sounds are transmitted without loss, but 
sounds of vgreater intensity are blocked 

Before entering into a detailed description of 
the mechanical arrangement of the device chosen 
as illustrative of the principles of this invention, 
it is believed pertinent to point out the import 

- ance of protecting those in the armed service, 
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civilians in the presence of excessive noises of 
war, air raid Wardens, ?remen, nurses, ambulance 
drivers and others, from the serious shock and 
neurosis incident to excessive noises of combat. 

Professor Vern O. Knudsen, acoustics expert 
of the University of California, recently made the 
statement: 
“The noises of tanks and high powered air 

planes, if long endured, will induce ‘tinnitus’ and 
interfere with physiological functions, and artil 
lery and machine-gun ?re and repeated blasts of 
nearby rifles may cause \both temporary and per 
manent loss of hearing. Explosions of bombs 
and shells will not only rupture the ear drum 
and destroy other organs of the ear but result 
in shelléshock.” 

Similarly, the Evening Public Ledger, Philadel 
phia, Pennsylvania, editorially states (August 25, 
1941) 

“Noise as a weapon” 

“Disquieting in more ways than one was a 
recent demonstration in Washington, intended 
to show how soldiers may 'be accustomed to the 
noises of battle before they are actually under 
?re. The boom of cannon, the whine of shells, 
the rattle of machine guns and numerous other 
noises were ampli?ed to the point where the up 
roar of an actual battle might have been sweet 
relief. The reason for training fighting men in 
this fashion is that noise is bad for the nerves. 
The Nazis, indeed, have used loud speakers to 
terrify their enemies before an attack. So Ameri 
can soldiers are to be immunized against battle 
noises by giving them an overdose in advance. If" 
they are not driven deaf they may then be able 
to stand the racket of real war without ?inching. 
The sweet and distant dream of peace on earth 

is now made lovelier by the hope that someday 
.the world will also be quiet again. _ For this is a 
very noisy war and it is no secret that the noisier 
‘it can 'be'made the more likely it is to shatter 
morale and drive men mad with nervous dis 
orders. vWe shall be very weary of noise when 
the war is done and perhaps determined to put 
an end to it, so far as possible, in the peaceful 
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occupations and private lives of a world at peace.” 
Thus it appears that there is a crying need 

for protection of this kind in view of the in-v 
creasingly greater degree of noise attending pres 
ent day warfare. It is a recognized fact that 
such protection will enhance the morale and 
increase the efficiency of armed troops. Fur 
ther, since the ear is only second to the eye in 
stimulus sensitivity, it is important to protect 
the aural acuity of persons in the presence of 
excessive noises to prevent panic and to insure 
these persons against tone deafness and other 
serious disabilities. It is also submitted that 
adequate protection will reduce hospitalization 
due to neurosis and shock and, by eliminating 
fear in the soldier will keep him aware and alert 
to the tell-tale noises of combat and commands 
and other sounds which will not injure him. 
Panic among civilians subjected to the din of 
war also can be reduced, and the efficiency of 
airplane mechanics and workers in noisy indus 
trial plants may be increased. 
Despite the recognized need for this type of 

protection, no prior device known to this appli 
cant has met with any degree of success. It is 
believed that this situation results from at 
tempts to use various types of plugs that act to 
muffle all sounds uniformly. Obviously, if these 
accomplish the desired reduction of intense 
sounds, they render ordinary sounds completely 
inaudible. This defeats the purpose of the de 
vice, since, in the case of a soldier, it renders 
him completely incapable of understanding 
commands. 
In the preferred embodiment of the invention 

illustrated in the drawing of this application, 
and chosen as illustrative of the inventive prin~ 
ciples, the desired results are accomplished by 
providing a casing having a sound passage in 
including exterior and interior sound ports, to 
gether with a series of sound valves and means 
to actuate the valves. It is contemplated that 
for the most satisfactory operation, the means 
for actuating the sound valves should be re 
sponsive to the very sounds that are to be muffled. 
To this end, a vibratory diaphragm is associated 
with the sound valves, and is arranged to alter 
nately close each of these valves when vibrat 
ing. The diaphragm is sufficiently stiff so that 
it will not vibrate preceptibly except under the 
influence of sound of great magnitude. It is 
also provided with by-pass perforations, so that 
when the diaphragm is not vibrating, ordinary 
sounds of low intensity may pass unrestrictedly 
from the exterior sound port to the ear. 

Referring now more particularly to the 
drawing: 

Fig. 1 is a side elevational view of a preferred 
embodiment of the invention in position, and 

Fig. 2 is an enlarged central sectional view 
thereof. 
As illustrated, the device includes a hollow cas 

ing which may be of any non-vibratory material, 
molded plastics having been found entirely satis 
factory. This case may be molded in a single 
piece if desired, or it may be formed in two op 
posite halves l0 and H. In either event, the 
casing serves to de?ne an internal chamber 12 
and act as a support for the peripheral edge I 3 
of a vibratory diaphragm Id. The diaphragm 
14 includes a pair of closure surfaces (5 and H5 
positioned at the center of the diaphragm and 
on its opposite side faces. If desired, these may 
be separate pieces of material secured to the 0p 
posite sides of the diaphragm, as illustrated. The 
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diaphragm I4 is also provided with a pair 01 by 
pass apertures l1 and I8, the purposes of which 
will be more fully described in later paragraphs. 
It is believed that successful results may be ob 
tained by any one of several types of diaphragms, 
but a single sheet of cellulose acetate of a thick 
ness of .018 inch has been found to give excellent 
performance. 

' An outer sound port ?tting 2| is ?tted into the 
casing l0 and extends inwardly into the cham 
ber l2 to a point slightly spaced apart from the 
closure surface l5 of the diaphragm. The op 
posite end of the ?tting extends outwardly be 
yond the surface of the housing, and is rein 
forced by a ring 22. The ?tting 2| includes a 
small sound port 23 terminating at its outer end 
in a conical or bell shaped portion 24 on the 
outside of the case. Since the inner end of the 
?tting 2! is in closely spaced relationship with 
the closure surface l5 of the diaphragm these 
parts cooperate to act as a valve, to close the 
sound port 23 when the diaphragm vibrates suf 
ficiently in bring the closure surface l5 into con 
tact with the end of the ?tting 2|. 
The casing is provided with a similar ?tting 

and sound port on the interior side. The interior 
?tting 25 is secured in the center of the casing 
H and extends into the chamber 12 to a point 
closely spaced apart from the closure surface 16. 
An interior sound port 26 extends through the 
?tting so that the inner end of the ?tting 25 and 
the closure surface I6 cooperate to act as an 
inner sound valve. 
The spacing between the ends at the ?ttings 

2| and 25 is subject to some variation, but a 
space of about .01 inch on each side of the clo 
sure surfaces of the diaphragm gives complete 
satisfaction. 
The outer end of the fitting includes screw 

threads 21 so that an adapter base 28 may be 
threaded on to the outer end of the ?tting, 
The adapter base serves a double purpose. 

First, it serves as a clamping nut to clamp the 
washers 3| and 32 against the central portion 
of the resilient ear pad 33 and thus secure the 
pad in position to lie against the outer ear of 
the wearer and assist in excluding sound. Sec 
end. it acts as a mounting for the ear adapter 34. 
To this end the adapter base is provided with a 
groove 35 to receive the snap ring 36 of the 
adapter. The external shape of the adapter 34 is 
formed to ?t the auditory meatus of the ear, so 
that the entire device may be inserted in the 
human ear and will be maintained in position 
by the engagement of the adapter with the ir 
regular surfaces of the car, as well as by auxil 
iary supporting means such as the harness 3'1 
illustrated in Fig. 1. It is, of course, contem 
plated that various sizes and shapes of adapters 
may be provided to fit different ears, and that 
each adapter will include an opening 38 to estab 
lish auditory communication between the sound 
port 26 and the ear canal. 
The operation of the device is as follows: 
When the normal sounds having an intensity 

of less than 85 decibels strike the outer surface 
of the device, they will pass unrestrictedly 
through the exterior sound port 23 and, since the 
closure surface i5 is spaced slightly away from 
the end of the sound port, the sound waves may 
pass through the internal chamber l2 of the cas 
ing, through the by-pass ports I‘! and 18 in the 
diaphragm and thence through the interior sound 
port 26 and passage 38 to the ear canal. Thus 
in the normal sound range the device permits the 



‘ mands, or any tell-tale sound of battle. I 
low intensity sound are not only fully audible, but 5 

. they are more clearly audible than they would be 

‘ accuses _ 3 

passage or sound waves from the atmosphere into 
the ear canal and enables‘ a person wearing the 
device to hear ordinary conversation, spoken com- I 

These 

tq the naked car because the device causes a 
masking of all external background noises and 
sounds. thereby making the direct sound entering 
the ear vthrough the device more articulate. It m 
has been found that in places where the percent 

~ articulation was '10, this device raises the percent 
articulation to 85 and 90%. _ _ 
Whena sound of great intensity occurs, how 

ever, the sound waves entering the outer sound 15 
port 23 will strike the diaphragm M with suf? 
ciently great energy to cause vibratory move 
ment of the diaphragm. The vibration of the 
diaphragm will alternately move the closure sur 
face l5 toward the ‘fitting 2| to restrict the outer 20 
sound port 23 or move the closure surface It to 
ward the ?tting 25 to restrict the inner sound 
port 26. When either of these sound ports is 
restricted it is obvious that the path of the sound 
waves will be partially blocked and that the sound 25 
will be audible only to a very limited degree. As - 
the intensity of the sound waves impinging the 
device is increased the movement of the dia 
phragm will be correspondingly greater, so that 
sounds of intensity approaching the pain thresh 
old will cause the diaphragm to completely close 
the sound ports. Thus any sounds of an intensity 
which could injure the ear and‘ the attendant 
train of nerves actuates the sensitive diaphragm 
and vibrates ittoand fro. The diaphragm vi 
brates successively from one port to the other, 
alternately closing off one and then the other. 
This alternate closing of the two spaced ports has 
been found to effectively block the transmission 
of a sound wave through the sound. passage to- - 

the ear. ‘ 
vIn addition to the above, it will be apparent 

that the action of the diaphragm I4 in closing 
the sound ports will effectively block the extreme 
concussion incident ‘to an explosion in close 
proximity to the wearer and will thus prevent 
physical damage to the inner ear. ‘ 
The exact form of the device illustrated in the g 

85 

themardinthesamepositiomthencisewasot 
the nature of a thud at a far distance. Wearing 
the guard and with one ear directly in contact 
with the barrel of the gun, the discharge of the 
gun resembled a dull thud with no distress at 
tendingthewearer. 
From the foregoing it should be apparent that 

the present disclosure accomplishes the afore 
mentioned obiects of the invention in an excep 
tionally satisfactory manner. It is of extreme 
simplicity, and not likely to get out of order. 
It requires no calibration after it leaves the 
source of manufacture. It is foolproof, requir 
ing no knowledge of its operation to permit its 
successful use. It can be manufactured and as 
sembled by mass production methods and at . 
moderate cost. 
The preferred embodiment of the device illus 

trated has been designed particularly to protect 
the ears of military personnel under conditions, 
of actual combat. It is, however, believed to have 
great value in civilian and commercial ?elds to 
protect the ears of men in the vicinity of noisy 
machinery or to prevent auditory fatigue of avia 
tors, mechanics, or others subject to sounds of 
great intensity. In view of these facts it is re 

7 spectfully requested that the scope of the inven 
tive teachings of this disclosure be regarded as 
limited only by the language of the appended 
claims. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent is: 

1. In an acoustic guard, means adapted to sub 
stantially close the human ear, a sound passage 
through said means communicating with the ear 
and the atmosphere, a sound-responsive vibrat 
ing element in said passage adapted to be ener 
sized by sound waves in the atmosphere, and 
means responsive to the vibratory movement of 
said vibrating element to restrict said sound 
passage. 

2. In an acoustic guard, means adapted to sub 
stantially close the human car, a sound passage 
through said means communicating with the ear 
and the atmosphere, 2. sound-responsive vibrating 

' element in said passage adapted to be energized 
by sound waves in the atmosphere, andvmeans 

drawings oi’ the application has been chosen as 50 responsive to the vibratory movement of said vi 
illustrative of the principles of the invention. 
since in recent tests it has been satisfactorily 
demonstrated that a device so constructed func 
tions with a high degree of e?iciency. 
One test was made by means of a 60-cycle 5g 

audio-frequency oscillator with a capacity range 
of from 30 db. to 120 db. The device was found 
to be fully audible up -to 85 db. and providing a 
noise reduction of 40 db. at 115 db. It was also 
found to completely‘ ?lter out the nerve-racking w 
fraction of the sound spectrum above 1600 dv. 
In another test an acoustometer was employed ' 

and a comparison was made between the naked 
ear and the ear with the guard. It was found 
that for all frequencies from 500 dv. to 3.500 dv. 55 
the noise level had to be raised an average of 15 
decibels when the guard was used. as comparedv 
with the naked ear, and that this difference 
progressively increased as the sound frmuencv 
increased, with a marked difference at 2.500 dv. 70 
In still another successful test, a standard 

shotgun was fired in the open air. Standing 0p 
posite the barrel of_ the shotgun and ?ve feet 
therefrom, the noise of the shotgun in the naked 
ear was sui?cient to make one jump. Wearing 76 stantially close the human car, a sound passage ' 

brating ‘element to restrict said sound passage 
alternately at two points spaced apart from each 
other. I 

' 3. In an acoustic guard, means adapted to sub 
stantially close the human ear, 2. sound passage 
through said means communicating with the ear 
and the atmosphere, a sound-responsive vibrat 
ing element in said passage adapted to be ener 
gized by sound waves in the atmosphere, and 
means responsive to the vibratory movement of 
said vibrating element to restrict said sound pas 
sage at a plurality of points spaced apart from 
each other. ‘\ 

4. In an acoustic guard, means adapted to sub 
stantially close the human car, a sound passage 
through said means communicating with the ear 
and the atmosphere, a sound-responsive vibrating 
element in said passage adapted to be energized 
by sound waves in the atmosphere, and means 
responsive tothe vibratory movement of said vi 
brating element to periodically restrict said sound 
passage in synchronism with the movement of 
said sound-responsive element. ' 

5. In an acoustic guard, means adapted to sub 
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through said means communicating with the ear 
and the atmosphere, a sound-responsive vibrating 
element in said passage adapted to be energized 
by sound waves in the atmosphere, and means 
responsive to the vibratory movement of said 
vibrating element to progressively restrict said 
sound passage and increase the restriction of the . 
sound passage in response to increasing intensity 
of sound waves in the atmosphere. 

6. In an acoustic guard, means adapted to sub 
stantially close the human ear, a sound passage 
through the means and communicating with the 
ear and the atmosphere, normally inoperative 
muming means in said passage, and means for 

- actuating said muilling means. 

7. In an acoustic guard, means adapted to sub 
stantially close the human ear, a sound passage 
through the means and communicating with the 
ear and the atmosphere, normally inoperative 
mu?ling means at a plurality of points in said 
passage, said mu?ling means being spaced apart 
from each other, and means for actuating said 
muilling means. ' 

8. In an acoustic guard, means adapted to sub 
stantially close the human ear, a sound passage 
through the means and communicating with the 
ear and the atmosphere, normally inoperative 
muiiling valve means at a plurality of points in 
said passage, said muifiing valve means being 
spaced apart from each other; and means for 
alternatively actuating7 said mu?ling valve means 
in synchronism. _ 

' 9. In an acoustic guard, a casing provided with 
a sound passage, said passage having sound 
mu?iing means associated therewith, a harness 
adapted to secure said casing exteriorly of the 
human ear and sound restricting means adapted 
to substantially close the ear against sound, other 
than that entering through the passage; said 
sound restricting means including an inner 
closure device associated with the meatus of the 
ear and having a sound passage forming a con 
tinuation of said ?rst sound passage, together 
with marginal sound restricting means extending 
marginally around the casing between the casing 
and the outer car, so that when the casing is held 
against the ear by the aforementioned harness 
the marginal sound restricting means will contact 
the outer ear of the wearer, whereby the inner 
closure device and the outer means will cooperate 
to provide dual means to close the ear canal 
against all sounds other than those admitted 
through the sound passages of the guard, 

10. In an acoustic guard, a casing provided 
with a sound passage, said passage having sound 
muftling means associated therewith, a harness 
adapted to secure said casing exteriorly of the 
human ear and sound restricting means adapted 
to substantially close the ear against sound other 
than that entering through the passage; said 
sound restricting means including an inner 
adapter shaped to conform to the convolutions 
of the meatus of the ear and adapted to be 
?tted within the ear meatus, said adapter includ 
ing a sound passage in communication with the 
sound passage of said casing so that, when the 
casing is held against the ear by the aforemen 
tioned harness the inner adapter will be secured 
in position in the ear of the wearer, whereby the 
sounds admitted through the sound passage of 
the guard will be transmitted to the ear through 
the sound passage of the adapter. 

11. In an acoustic guard, a casing provided 
with a sound passage, said passage having sound 
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muining means associated therewith, a harness 
adapted to secure said casing exteriorly of the 
human ear and sound restricting means to sub- , 
stantially close the ‘ear against sound other than 
that entering through the passage; said sound 
restricting means including an inner adapter 
shaped to conform to the convolutions of the 
meatus of the ear and adapted tovbe ?tted within 
the ear meatus and marginal sound restricting 
means comprising a relatively soft resilient pad 
secured to the aforementioned casing and extend 
ing marginally around the casing between the‘ 
casing and the outer ear, so that when the casing 
is held against the ear by the aforementioned 
harness the marginal pad will lie in tight, slightly 
compressed relationship with the outer ear of the 
wearer, whereby the mner adapter and the outer 
pad will cooperate to provide dual means to close 
the ear canal against all sounds other than those 
admitted through the sound passage of the guard. 

12. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions of 
the human ear and provided with a sound port 
extending through the adapter ?tting and com 
municating with the auditory canal of the ear; 
a casing attached to the adapter ?tting and in 
cluding an interior sound port in communication 
with the sound port of the aforementioned adapt 
er and an exterior sound port in communication 
with the atmosphere around the casing, a sound- . 
responsive vibrating element in said casing adapt 
ed"*-to be energized by sound waves entering the 
casing from the atmosphere through said exterior 
sound port, and muiiling means responsive to the 

I vibratory movement of said vibrating element to 
restrict the opening of at least one of the afore 
mentioned sound ports. 

13. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions 
of the human ear and provided with a sound port 
extending through the adapter ?tting and com 
municating with the auditory canal of the ear; 
a casing attached to the adapter ?tting and in 
cluding an interior sound port in communication 
with the sound port of the aforementioned 
adapter and an exterior sound port in communi 
cation with the atmosphere around the casing, a 
sound-responsive vibrating element in said cas 
ing, said vibratory element comprising a flat cir~ 
cular diaphragm adapted to be energized by 
sound waves entering the casing from the atmos~ 
phere through said exterior sound port and 
muiiiing means responsive to the vibratory move 
ment of said vibrating element to restrict the 
opening of at least one of the aforementioned 
sound ports. 

14. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions 
of the human ear and provided with a sound port 
extending through the adapter ?tting and com 
municating with the auditory canal of the ear; 
a casing attached to the adapter ?tting and in 
cluding an interior sound port in communication 
with the sound port of the aforementioned 
adapter and an exterior sound port in communi 
cation with the atmosphere around the casing; 
a sound-responsive vibrating element in said cas 
ing, said vibratory element comprising a flat cir 
cular diaphragm adapted to be energized by 
sound waves entering the casing from the atmos 
phere through said exterior sound port and 
muiiiing means responsiveto the vibratory move 
ment of said vibrating element to restrict the 
opening of at least one of the aforementioned 
sound ports, the center portion of said diaphragm 
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said adapter, and a sound port extending, being adjacent to but slightly spaced apart from 
said sound ports. 7 

15. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions of 
the human ear and provided with a sound port 
extending through the adapter ?tting and com 
municating with the auditory canal of the ear; a 
casing attached to the adapter ?tting and includ 
ing an interior sound port in communication with 
the sound port of the aforementioned adapter and 
an exterior sound port in communication with 
the atmosphere around the casing, a sound-re 
sponsive vibrating element in said casing, ‘said 
vibratory element comprising a ?at circular dia 
phragm adapted to be energized by sound waves 
entering the casing from the atmosphere through 

10 

said exterior sound port, the center portion of ' 
said‘ diaphragm being adjacent to but slightly. 
spaced apart from said sound ports, and a by 
pass ori?ceinterconneoting the ‘opposite sides of 
said diaphragm, and mui?ing means responsive to 
the vibratory movement or said vibrating element 
to restrict the opening 0! 'at least one of the 
aforementioned sound ports. ' 

16. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions 
of the meatus of the human ear, a socket in said 
adapter, and a sound port extending through 
the adapter ?tting between the said socket and 
the auditory canal of the ear; ‘.a casing provided 
with a projecting stud, said stud adaptedto ?t 
in detachable relationship with the aforemen 
tioned socket in the adapter whereby the casing 
may be attached to the adapter ?tting, a hollow 
chamber in said casing, an interior sound port 
connecting‘the hollow chamber of said casing 

, with ‘the aforementioned adapter, and an ex 
terior sound port connecting the hollow ‘cham 
ber of said casing with the atmosphere, a‘ sound 
responsive vibrating element consisting of a thin 
?at ?exible diaphragm in said hollow chamber 
and having its marginal edges mounted in 
casing on its center to divide the hollow chain 
ber into an inner portion and an outer portion, 
said diaphragm being adapted to be energized 
by sound waves entering the casing from the 

} atmosphere through said exterior sound port, 
and muf?ing means responsive to the vibratory 
movement of said vibrating element, said means 
comprising sound valves terminating said sound 
ports, and means located on the opposite side 
or said diaphragm and actuated by said dia 
phragm, to restrict the openings of the afore 
mentioned sound ports alternately in rapid suc 
cession upon. the vibration of said vibrated 
element. 7 . 

1'1. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions 
or the meatus of the‘human car, a socket in 
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diaphragm in 

5 

through the‘ adapter ?tting between the said 
socket and the auditory canal of the ear; a cas 
ing having coupling means consisting of a stud 
adapted to fit in detachable relationship with 
the aforementioned socket in the adapter where 
by the casing may be removably attached to 
the adapter ?tting; and a marginal pad of re 
silient material secured between the casing and 
the adapter ?tting and positioned'to lie against 
the outer ear and seal the ear against sound; 
and a harness adapted to secure the casing and 
marginal pad against the car; a hollow chamber 
in the casing, said hollow ‘chamber including an 
inner portion and an outer portion, with an 
ori?ce therebetween an interior sound port in 
said chamber connecting the inner portion of 
the hollow chamber with the sound port of the 
aforementioned adapter, and an exterior sound 
port connecting the outer portion of the hollow , 
chamber with the atmosphere and sound muf 
?ing means in said chamber adapted to restrict 
an opening in at least one of the aforementioned 
sound ports. 

18. In an acoustic guard, an adapter ?tting 
shaped to conform to the internal convolutions ' 
of the meatus of the human ear, a socket in said 
adapter, and a sound port extending through the 
adapter ?tting between the said socket and the 
auditory canal of the ear; a casing having coup 
ling 
adapted to ?t in detachable relationship with 
the aforementioned socket in the adapter where 
by the casing may be removably attached to the‘ 
adapter ?tting; and a marginal pad of resilient 
material secured between the casing and the 
adapter ?tting and positioned to lie ‘against the 
outer ear and seal the ear against sound: a 
hollow chamber in the casing, a sound-respon 
sive vibrating element consisting of a thin ?at 

said hollow chamber, the dia 
phragm having its marginal edges mounted in 
said casing to divide the hollow chamber into 
an inner portion and an outer portion; a by 
pass- ori?ce in said diaphragm interconnecting 
the inner and the outer portions of said hollow 
chamber; and a pair of valve seats located on 
the opposite sides of said diaphragm and spaced 
slightly apart therefrom; an interior sound port 
connecting one of said valve seats with the sound 
port of the aforementioned 
terior sound port connecting the other valve seat 
with the atmosphere, whereby said valve seats 
function in connection with said diaphragm 
to restrict the openings of the aforementioned 
sound ports alternately in rapid succession in 
‘response to vibratory movements of said dia 
phragm. ' > , . 

MAURICE C. ROBENBLA'I'I'. ' 

means consisting of a stud, said stud. 

adapter, and an ex-_ 


