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To all whom it may concern.: r 
Be it known that Louis S. ScHER, a citi 

zen of the United States, and resident of 
borough of Bronx, New Yorkcity, county of 

5 Bronx, State of New York, have inwented 
certain new and useful Improvements in 
Acoustic Devices, of which the following is. 
a specification. ' . * 

The invention relates to improvements in 
10 acoustic devices whereby sound waves may 

effectively be collected, intensified andtrans 
mitted to a desired point, and more particu 
larly to ear trumpets for aiding partially 
deaf persons to hear more distinctly, or for 

l6 enabling persons of normal hearing to hear 
more clearly, sounds coming from a some 
what distant point i as at the opera or the 
theatre. - . . . 
An object of the invention is the provision 

20 of improved devices which may be readil 
fitted to the ear or ears of the user, whic 
will be comparatively inconspicuous andun 
objectionable in appearance, which will col 

i lect sound waves, intensify and transmit the 
25 sane effectively to the ear with faithful re 

production of the quality of the sound re 
ceived, and which will be comparatively in 
expensive and simple in construction. An 
other object is the provision of such devices 

30 in which nouse is made or required of vi 
brating diaphragms, electricity or electro 
magnetic means. Another object consists in 
the provision of animproved system orchain 
of chambers or passages designed to effec 

35 tively collect, and intensify and transmit 
Sound waves, truly ani without loss of qual 
ity to a desired point, regardless of whether 
or not such waves are transmitted directly 
into the ear of the user. 

40 the invention consist in the provision of im 
proved combinations of elements and details 

i of construction, allas will be more fully de 
i scribed hereinafter in the following speci 

fication, and be particularlv pointed out in 
45 the appended claims. 

Devices intended to aid hearing comprise 
those which operate mechanically, such as 
the well-known ear trumpet and the like, 
and those in which the received sound waves 

50 cause a micro-phone to wary the flow of an 
electric current through a conductor which 
operates a telephone-receiver attached to the 

i ear. In Suchelectrical devices a battery 

Other objects of 

must be carried in a pocket of the user, and 
this battery must be renewed from firn to 
time after various periods of Service. By 
my invention devices are provided which 
may be used on or. removed from the ears 
in much the same simple manner as spec 
tacles are positioned for use or removed in 
the case of a person whose vision needsaid, 
without the use of a battery or connections 
extending from the body or pocket of the 
user to the head. Existing mechanical de 
vices, that is devices in aid of hearing which 
do not employ, electricity, are generally. 
cumbersome, and dificulty has been exper 
enced in this class of instruments in trans 
mitting intensified sounds without loss of 
quality because, for example, of the reso 
nance of the parts, or the production of un 
desired sounds due to the rates of vibration 
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i natural to the parts. 
In the preferred: construction i provide 

members which may readily bèclipped to 75 
the ears of the user and which will fit smug 
|y against the ear with short tubes extend- • 
ing into connection with the auditory canals 
of the ears. These members each comprise 
a series or chain of chambers or passages 
so arranged as effectively to collect, intensi 
fy and transmit sound vibrations to the aud 
itory canal of the ear. The chambers or . 
passages referred to are so designed and 
arrang?d that the natural rates of vibration 
of their enclosed air columns will be of ex 
tremely high pitch. These air columnswill 
not be set into wibration by the sound waves 
ordinarily received by the system, suficient 
ly to sound their own individual notes, be 
cause of the insuficient energy of the re 
ceived waves. In case, however, sound vi 
brations of high frequency, corresponding 
to the natural rate of vibration of one of 
the chambers of the system, are received, 
the air in thischambermay, because of the 
principle of resonance, sound its own note 
suficiently to reinforce to some extent the 
note received. This, however; will only be 
in the case of high pitched notes. Also, the 
warious chambers of the system will each 
have a different natural high pitch rate ot 
wibration, so that warious notes of high pitch, 
and their harmonics, may thus be reinforced.: 
if received. This seems to improve thequal- 105 
ity of the sound received in such cases, and 
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to roundout warioustones of musical selec 
tions received, while not interfering with 
the fidelity of reproduction of the ordinary 
conversational tones. This is in contradis 
tinction to warious prior known devices haw 
inglow-pitched resonance. | - 

Generally speaking, the device employs 
a series of connected chambers orpassages of gradually diminshing. cross-sectional di 
mensions which are similar to open ended 
pipes of short length, these chambers or 
passages conveniently and preferably being 
arranged one within the otherso asto bring 
the whole system into a small compass. 

In order that the invention may be more 
| clearly understood attention is hereby di 
rected to the accompanying drawings form 

; and ilustrating 
one embodiment of the invention. In the 
drawings – * J? |- 
Fig 1 represents a horizontal section 

taken through one of the devices applied 
to an ear of the user, this section being taken 
on line 1–1 of Fig. 2; 

Fig. 2 is a vertical Section taken on 
2–2 of Fig. 1; \, 

Fig. 3 is an outside view of the device, 
and . . . ..” 

Fig. 4 is an inner side view. * 
It will be understood that the devicesmay 

line 

each ear, or a single one may, of course, 
be used, when the user is deaf 
in one ear, only. In the drawings a single 
device only is shown. The direction of 
sound may better be ascertained when both 
are used. 
Referringto thedrawings, the device com 

prises an outer or sound receiving chamber 
1, preferably having a flat side 2 adapted 
to fit smugly against the outer surface of the 
ear of the user. Chamber 1 is provided 
with a mouth. 3 which preferably is com 
paratively wide. Opposite to the flat inner 
side 2 of the chamber, there is an inclined 
and smoothly curved surface 4 which ex 
tends rearwardly from mouth 3 and curves 
around at the rear, as is indicated at 5, to 
join the rearend of the flat side 2. The out 
side 4 is curved transversely to join the side 
edges of the filat side 2. 
The inner side 2 of the chamber is pref 

i erably provided with side edges, 6, 6, which 
slant inwardly Somewhat as they extend 
back from the mouth of the chamber, these 
side edges preferably being joined at the 
rear by the Somewhat curved rear edge 7. 
The top or outer portion. 4 of the chamber 
is, of course, shaped to join the bottom-2 
about the edges thereof. Preferably all the 
walls of the chamber 1, or all of the walls 
cxcept the side 2 thereof, are formed of 
celuloid, or the like transparent material, 
go asto be inconspicuous in appearance. 

It will be noted that chamber 1 is com 

1,528080 
parativelyshort, thatis, its dimension rear 
wards from the mouth 3 is comparatively 
short, and also, that the mouth 3 is com 
paratively wide, relatively to the length of 
chamber 1, considering the width of the 
mouth as the distance between the ends of 
side edges 6, as shown in Fig. 3, and the 
height of the mouth as the distance between 
the front edges of bottom 2 and top 4, Fig 1. 
Within chamber 1 there is provided an 

enclosing structure 8 which ismounted upon 
the inside surface of bottom 2 of the outer 
chamber: This may conveniently beformed 
of thin sheet metal and comprises outer por 
tion 9 which extends forward?y to a point 
adjacent the mouth 3 of the outer chamber, 
then curves towards bottom 2, as is indi 
cated at 9", and then extends rearwardly, to 
lie against the inside surface of bottom 2 
of the outer chamber, as is indicated at 10. 

75 

80 

The outerand inner portions 9. and 10 are 
connected by top and bottom side portions 
11, 11. Communication is had between: en 
closure orchamber 8 and the outer chamber 
1 by means of a comparatively long narrow 
slutor opening 12 at the rear of chamber 8, 
and a short distance forward:from the rear 
curved surface 5 of chamber 1. 

- In the form of construction shown in the 
i drawings a third chamber or link in the 

i be supplied in pairs, One to be worn On acoustic series is provided by a member 13, 
which extends rearward?y within chamber 
8 from a mouth 14 a short distance to the 
rear of the closed front surface 91 of cham 
ber 8. This chamber 13 comprises a top 
portion 13 and side portions 13° (Fig. 2), 
and extends rearwardly a convenient dis 
tance, which, asshown in the drawings, may 
be about half the length of chamber 8, after 
which it curves inwardlyasshown at 15 and 
merges with the short tube 16 which extends 
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out through suitable openings in portion 2 
of the outer chamber and portion 10 of 
chamber 8. The side walls 13* of chamber 
13 preferab?y are inclined, as shown in Fig. 
2. for a distance back from mouth 14, so as 

I0 

to make mouth 14 as long. as possible, the 
inclination of these side walls 13* gradually 
diminishing as they go back from the mouth 
until they are at right angles to side 131 
opposite the opening into tube 16. Tube 
16 ispreferably inclined Somewhat forward 
ly, as shown in Fig. 1, to fit more or less 
closely against the surface of the recess of 
the ear, known as the concha, 17. When so 
positioned the end of tube 16 preferab?y 

20 

abuts against the flesh surrounding the outer 
end of the auditory canal 18 of the ear. 
There is provided. in the form of con 

struction shown in the drawings, a lip 20, 
which forms a continuation of the tube 16, 
and extends into the interior of chamber 13. 
This lipservesa? a reflecting surfac? to assist 
im directing the Sound waves which are set 
up in chamber 13 into tubé 16. Lip 20 may 
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bea portion of bottom plate 10 of chamber 
8 and may conveniently be stamped up from 
bottom plate 10. 

Preferably tube 16 is divided into a num 
ber of parallel passages by small division 
plates 19 extending forwardly or outwardly 
Somewhat from the inner end of the tube. 
Means for detachably Securing the device 

in position upon the ear are provided which 
may consist of a pair of curved springy 
wire members 21, 21, which are Secured at 
the rear to the inner side 2 of the chamber 
1, as is indicated at 22, these wire clips then 
curving forwardly and outwardly. When 
the device is to be used the short tube 16 
is inserted in position, as shown in Fig. 1, 
and the clips 21 pressed into position to 
extend behind the upper and lower fleshy 
portions of the ear, known as the helix and 
the lobe, and then to curve around the same 
and clip over them. With this construction 
the device is detachably anchored both front 
and rear, forward motion of the device be ing prewented by the engagement of tube 16 
with the fórward surface of the concha 
of the ear, while rearward movement is pre 
wented by clips 21 passing around the upper 
and lowerfront corners of the ear, 
When the device is in use sound waves 

enter mouth, 3 of the outer chamber and 
mow? rearwärdy through the chamber, the 
density of the waves being increased and 
the intensity of the sound according?y in 
creased because of the convergence of the 
sides of the chamber. At the rear of the 
chamber the wavesare reflected Smoothly by 
the curved surface 5 behind the narrow slit 
12, which forms the opening for chamber or 
passage 8. The considerable disturbance to 
the rear of slot 12 is transmutted there 
through and sets the air within chamber 8 
into similar wibration. | 

It will be seen that chamber 1 is in effect 
an Open ended pipe or air column, the nat 
ural rate of vibration of which is an octave 
higher than that of a. closed pipe of the same 

i length. Since. the frequencies of the sound: 
waves of air columns vary practically in 
wersely as the length, and since chamber 1 
constitutes a short column which may be, 
for example, only about two inches long, it 
will be seen that the natural rate of vibra 
tion of chamber 1 is high. It will be noted 
that the side edges 6 ofchamber 1 t?perin wardly with a comparatively slight inclina 
tion, the outer wall 4 preferably tapering or 
curving towards the flat side 2 somewhat 
more steeply, the shaping of these wallsbe 
ing adapted to reflect and compress the 
sound waves with the 
The use of the comparatively Small taper of 
edges 6 and the short length of chamber 1 
resultsin the production at the rear of cham 
ber 1 of a disturbance which may be con 
sidered as a band of considerable length in 

greatest eficiency. 

8 

comparison with its width, directly in front 
of the comparatively long narrow slot 12, 
this slot extending practically from one cor 
; to the other *Pthe rear edge of cham jer 8. 
The condensations and rarefactions of the 

Sound waves passing through chamber 1 will, 
to a wery considerable extent, be reflected 
through slot 12 in the same manner that 
Sound waves are reflected from the end of 
an Open pipe. The length and area of open 
ing provided by slot 12 is suficient to enable 
chamber 1 to act to a considerable extent as 
an Open-ended pipe, as stated. Further 
more, the transmission of the succeeding 
condensations andrarefactions through such 
a comparatively long narrow slot I believe 
to be much more effective than would be the 
case if the sound waves were intensified by a 
conical trumpet and caused to pass there 
from through a comparatively small round 

i opening at the apex thereof, as in the üsual 
device of the character of the ear trumpet, 
5uch constructions mecessitating greater 
length of air column, and resulting in low 
pitched resonance. 
|-The-outer wall 4 of chamber 1 is prefer 

| ab?y domed, as indicated in the drawings, 
with an outward curve of greater radius ad 
jacent the side edges 6, as is indicated at 23. 
Upon passing through slot 12 the Sound 

waves are permitted to expand Somewhat 
naturally until the walls of the chamber or 
passage 13 are encountered, the waves pass 
ing through the passage bounded by the 
outer wall 13* thereof and the wall 9 of 
chamber 8, and the side walls 13° and 11 of 
chambers 13 and 8, respectively. The ad 
vancing area of disturbance is compressed 
Somewhat further laterally in its forward 
passage through chamber 8 because of the 

i fact that the side walls 11 of chamber 8 con 
verge inwardly Somewhat as they approach 
the frónt of the device (see Fig. 3). The 
waves are then reflected by the curved front 
walls 9* of chamber 8 and pass into the 
mouth 14 of chamber 13, which mouth, as 
shown is also, a comparatively long narrow 
slot of suitable shape to receive the waves 
and to enable chamber 8 to actas an open 
ended column. The waves are intensified 
Somewhat further within chamber 13 since 
the cross-sectional dimension thereof de 
creases toward the tube 16. The sound 
waves So intensified will be transmitted 
around the lip 20 and through the short tube 
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16 directly into the auditory canal 18 of the 
ear, tube 16 and lip 20 forming the fourth 
air column orchamber. The division plates 
19 of this short tube 16 serve to more effec 
tively direct the Sound waves forwardy through the tube. 

It will thus be seen that the device com 
prises a Series of connected chambers or pas 
sages of gradually diminishing cross-sec 
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tional dimensions through which sound 
waves will be transmitted smoothly and | naturally, but with an increasing compres 
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sion, resulting in a corresponding increase 
of intensity. It willalsobemoted that these 
connected chambersare allshort in compari 
son with the lengths of the sound waves which commonly pass therethrough, and 
that accordingly, insuficient length will be 
provided for the condensation and rarefac 
tion portions of the advancing waves to get - 
out of phase with each other as they pro 
gress through the warious chambers. Fur 
ther a suficient area of opening is provided 
atthemouth of each chamber to enable each 
condensation or rarefaction approaching 
such opening to freely set the air within the 

i succeeding chamber into similar wibration 
without interference or retardation of the 
advancing wave Section at the opening. It 
will likewise be noted that the volume of air 

i in each chamber or link of the acoustic 
system is quite small so that there will be 
slight inertia of the elastic medium to im 
pede transmission of Irapidly changing wi 
brations. It will also be seen that the col 
umns of air in the warious chambers or links 
are of different lengths, and that each of 
the same has a different natural frequency 
of high pitch, the frequency of vibration 
of the outer chamber 1 being the lowest of 
the system, so that warious notes of high 
frequency, and their harmonics, will be re 
inforced Somewhat, when received, by reso 
nance, but that the comparatively low. 
pitched sounds most commonly received will 

i not thus be reinforced or interfered with. 

i 40 

In the ordinary use of the device in con 
wersation there will be no perceptible reso 
nance or reinforcement of the sound vibra 
tions received, due to the reception of vi 
brations of frequency equal or similar to 
the frequencies of any of the chambers 
of the device, since the rates of vibra 
tion natural to the warious chambers of 
the X device are higher than the rates 
of vibration of the usual human voice 
im speaking, this in contradistinction to 
prior devices employing. longer chambers, 
having low-pitched resonance, in which a 

| low roaris always found to accompany the 
speaking voice. It will likewise be hoted 

. that while the device in the form here shown 

5 5 
delivers the intensified sound vibrations di 
rectly into the ear, the system described and 
ilustrated may be used for delivering the 
intensified Sound at another desired point. 

i It should also be noted that the devices 
described may, if desired, be used in a mul 
tiple arrangement. That is, a plurality of 
such devices, three for example, may be ar 

i ranged in a group, if desired, with their 
| axes at angles to each other, but their sound 
receiving mouths faced in the same direc 
tion, and the exit connections of the devices, 

i vided at the rear with a narrow elongated 

1,628080 
such as the tubes 16 described above, adja 
cent to each other. The warious exit tubes in 
this case may all be suitably curved to lead 
the sound waves passing therethrough into 
a common exit tube, leading to the ear or 
to another desired point. In such a case 
the intensity of the received sound will be 
increased, while maintaining the advantages , 
of lack of low resonance qualities, etc., in 
herent in each individual device. 75 

It should be understood that the invention 
is not limited strictly to the details of con 
struction which have been particularly de 
scribed, but that the invention is considered 
to be of considerable breadth, as is evidenced 
by the following claims. 
What I claim is: 
1. An aural device, comprisinga sound 

collecting and intensifying chamber pro 
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space towards which the walls of the chan 
ber continuously converge, a second, substan 
tially flat, chamber, connecting with Said 
space through an elongated narrow opening, 
running parallel to saidelongated Space, the 
entrance end of Said second chamber being 
of a less cross Sectional area than the por 
tion of said first chamber having the least 
cross sectional area, and means for trans 
mitting sound waves from the interior of 
said second chamber to a desired point. 

2. Anacoustic device, comprising a series • 
of more than twoconnected chambers open 
ing one into the next and decreasingin cross 
sectional dimensions from one to another, 
the entrance end of each chamber being of a 
cross sectional area no greater than the por 
tion of the preceding chamber of Smallest 
cross. sectional area, the first chamber hav 
ing a Sound receiving mouth and the last 105 
having an exit connection, said, chambers 
constituting short open-ended pipes the pitch 
of each of which is high, relative to the 
pitch of the usual human speaking voice. 
3. An aural device, comprising a Sound 

receiving chamber having a comparatively 
widemouth, a short length rearwardly from 
said mouth, and opposite walls converging 
from said mouth to provide a narrow elon 
gated space at the rear and a second cham 
ber extending away from said space and 
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| communicating therewith through a sub 
stantially straight narrow elongated slot. 

i parallel to saidelongated space, Said first 
chamber having a curved surface for re- 120 
flecting Sound waves towards Said slot, 

4. Amaural device, comprising a member 
one side of which is substantially flat and 
adapted to bear directly against the outer . 
surface of the ear to the user with a short 12; 
tube extending therethrough ata forward?y 
inclined angle to rest against the surface i 
of the concha with its end aligned with the 
mouth of the auditory canal, said member 
having arms adapted to clip over the helix 180 
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andlobe of the ear, Saidmemberbeing con 
structed to collect sound waves and to in 
tensify and transmitthem to said tube. 

5. An ear trumpet, comprising a series of 
connected chambers decreasing gradually in 
cross sectional area, terminating in a tube 
leading directly into the auditory canal of 
the ear and divided into a plurality of lon gitudinal passages. 

6. Anacoustic device, comprising a series 
of more than two connected chambers, com 

short open ended pipes opening one 
into the next and decreasing in cross se? 
tional area from one to another, the first 
chamber having a sound receiving mouth 
and the last having an exit connection, said 
chambers containing air columns each haw 
ing its own individual natural rate of vi 
bration, the lengths of all of said columns 
being diferent, said columns decreasing in 
length from the first to the last, and being 
soshort that the natural rates of vibra 
tion thereof are greater than the usual rates 
of vibration of the human voice in speaking. 

7. Anacoustic device, comprising a series 
of more than two, connected chambers open 
ing one into the next and decreasing in 
cross sectional dimensions from one to an 
other, the second carrying the sound waves 

back through the first in reverse direction 
and the third, within the second, again re 
versing the direction of the transmitted 
waves and carrying them out through a wall 
of the device, said second and third cham bers being substantially fiat and having 3 
straight elongated narrow mouths. 

8. An ear trumpet comprising a cham 
ber memberhaving a broad face member 
adapted to fit smugly adjacent the human 
ear, said, chamber member having an open 
ing for the reception of sound waves, and a 
plurality of separate chambers therein 
adapted to increase the intensity of the 
sound transmitted therethrough, each of 
said, chambers being of gradually diminish 
ing cross section with the smaller end of 
one operatively connected with the larger 
end of the next, said, larger end being of a 
cross sectional area no greater than that 
of said Smaller end of the preceding cham 
ber, and said, chamber memberhaving an 
opening in said broad face through which 
the intensified. sounds are transmitted to 
the auditory canal of the ear. 
In testimony whereof I have signed my name to this specification. 

LOUS S. SCHER. 
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