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This invention relates to hearing-aid micro 
phone amplifiers and it has among its objects 
improved portable microphone-amplifier hearing 
aid devices which provide increased sound aim 
plification and sound intensity beyond the limits 
to Which heretofore microphone amplifiers used 
in connection with hearing-aids had to be con 
fined in Order to avoid noises accompanying the 
action of the carbon particles of amplifier ni 
Crophones. 
The foregoing and other objects of the inven 

tion will be best understood from the following 
description of exemplifications thereof, refer 
ence being had to the accompanying drawings 
wherein 
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Fig. 1 is a diagrammatic View illustrating a 
hearing-aid embodying the invention; 

Fig. 2 is an enlarged horizontal sectional view 
of the amplifier unit of the hearing-aid of Fig. 
1 along line 2-2 of Fig. 3; 

Fig. 3 is an elevational view of the interior 
Of the amplifier unit. With the cover renoved; 

Fig. 4 is a perspective view of the condenser 
element which is a part of the amplifier unit 
shown in Figs. 2 and 3; 

FigS. 5 and 6 are enlarged vertical Sectional 
views of a bone oscillator and a telephone re 
Ceiver provided with a, condenser element, in ac 
cordance with tha invention; 

FigS. 7 and 8 are views similar to Figs. 1 and 2 
Showing another embodiment of the invention; 

Fig. 9 is a sectional view of the amplifier unit 
along line 9-9 of Fig. 8; and 

Fig. 10 is a perspective View of the condenser 
element of the amplifier unit of FigS. 7 to 9. 

Microphone amplifiers in which weak speech 
frequency currents of an input circuit are sup 
plied to an actuating Winding of an electromag 
netic vibrator used in telephone receivers to in 
part corresponding Vibrations to a carbon micro 
phone and generate corresponding amplified 
currentS in an Output circuit connected to the 
microphone have been a Subject of much inves 
tigation and development Work in the telephone 
field for many years prior to the invention of 
electron tubes, but this work did not succeed 
and was abandoned With the introduction of 
the electron tube amplifiers. 

It has been known for many years past that 
many people Who during the first part of their 
lives heard normally and at a later time, after 
having acquired the characteristics of normal 
persons, have through sickness or Similar causes 
lost their hearing to a lesser or greater degree 
were in need of a hearing-aid device suitable 

(C. 19-1) 
for concealed and inconspicuous Wear and able 
to restore to them the ability to hear and thus 
act like normal perSons. Accordingly, Soon after 
the invention of the telephone, efforts Were 
started to make a hearing-aid utilizing the tele 
phOne principle. 
Small portable hearing-aids that could be WOrn 

concealed by a perSon of impaired hearing have 
been known for many years. They consisted of 
a transmitting nicrophone connected in Series 
With a Small battery to a telephone receiver 
WOn on the ear of the person With impaired 
hearing for producing in the ear channel Sound 
Vibrations of greater strength than those that 
Would ordinarily reach it. Such instruments are 
only of limited benefit because a microphone 
actuated by sound waves can only produce current 
Oscillations of Small magnitude and the sound 
Vibrations developed by the receiver can be 
Strengthened only to a very limited degree. 
high excitation threshold of a nicrophone trans 
mitter makes the intensity of the current changes 
produced by it fall off very steeply with the dis 
tance so that hearing is possible only in the 
immediate vicinity of the speaker. 
The unsatisfactory action of Such devices 

brought about many efforts to provide the 
deafened With an amplifier connected between 
the microphone transmitter and the receiver in 
Order to enable Sufficient amplificaiton of the 
speech currents to secure an enlarged output 
from the telephone receiver. Since the excessive 
bulk of the batteries and associated apparatus 
made it impossible to use electron amplifying 
tubes in Connection. With portable hearing-aid 
devices suitable for concealed wear by a deafened 
perSon eSSential for a practical hearing-aid, these 
effortS have been concentrated on the develop 
ment of a Small microphone amplifier for Secur 
ing a Substantial amplification of the currents 
Supplied to the telephone receiver by the trans 
mitter microphone of an ordinary hearing-aid. 
Wery Serious obstacles have for many years 

prevented the development of a satisfactory 
practical microphone amplifier. Microphone ann 
plifierS depend for their action on the variation 
of the contact resistance between a large num 
ber of carbor particles. These contact variations 
are Very erratic and produce many disturbing 
effects. Difficulties also are encountered at the 
contact surfaces of the electrodes with the car 
bon particles. Much trouble was also caused by 
over-modulation which occurs when vibrations 
are in parted to Some carbon particles With an 
intensity at Which they do not oscillate around 

The 

i) 

ls 

3 5 

40 

5 5 



O 

20 

30 

35 

40 

50 

55 

60 

65 

70 

75 

2 
a fixed position of equilibrium in continuous con 
tact With each other, but move freely relatively 
to each other and break their contact While car 
rying current causing sparking between the con 
tact Suifaces. 
Many of these dificulties have been overcome 

in limicrophone amplifiei's for hearing-aid devices 
disclosed in Reissue Patent No. 19,246 of July 
17, 1934 which gives a substantial amount of 
good amplification of Sound frequency current 
Without distortion and Without disturbing noises 
dulling a long useful life. 
One of the essential features of the micro 

phone disciosed in Said patent resides in the 
relatively stif diaphragin, preferably of steel, 
for imparting the vibratory movement to the 
novable Calhon diaphragm electrode acting on 
the carbon gl'aillies Within the imicrophone 
chainber. By inakiing the diaphragm Sufficiently 
stiff, the amplitude of the vibrations may be 
maintained within limits at which no over-modul 
lation cccurs within the microphone chanber 
and the disturbing icises due to the breaking 
of the contacts between particles while carry 
ing current, are avoided. While such amplifiers 
enable Satisfactory anapiification of Speech and 
music. WithClit distortion and Without disturb 
ing noises, the Inaginitude of their amplification 
is inited by tie acuileiaert that the ampli 
tude of the vii)}ation of the movable diaphragm 
carbon electrode shall be limited to a relatively 
Snail Value. 
The ragnitude of the amplifying effect de 

pends on the allplitude of the movable contact 
surface acting on the carbons in the microphone 
chamber and the force in parted to the carbon 
particles. The disturbances caused by the break 
between the carbcn balis due to an increase of 
the amplitude of tie innovable contact diaphragm 
and the inci'eased force in parted to the particles 
made any inapio veinent, in the amplifying action 
worthiess because the contact breaks and spark 
ing between the carbon particles produced cur 
rent disturbances which obliterated the Speech 
current Oscillations and made the reproduced 
speech unintelligible. 
The present invention overcomes the limita 

tions restricting the amplitude of the microphone 
diaphragm vibrations and permits the construc 
tion of carbon microphone aimplifiers in which 
the vibratory diaphragm imicrophone electrode 
operates With amplitudes which produce Over 
modulated vibrations of the carbon particles that 
would ordinarily produce disturbing noises. In 
accordance with the invention, these disturbances 
are eliminated by coninecting the amplifier micro 
phone electrodes to a condenser of substantial 
capacity proportioned to suppress the effect of 
currents producing the disturbing noises due to 
the action of the carbon particles Subjected to 
over-modulated Vibrations. 

This suppression of the disturbing currents 
produced by the increase of the amplitude and 
the forces With Which the nowable diaphragm 
electrode act, on the carbon particles in the 
microphone chainbei is preferably effected by 
connecting a Small electrolytic condenser to the 
electrodes of the amplifier chamber. In the pre 
ferred arrangelinent the condensel element is 
made a pait of one of the units of the hearing 
aids as used heretofore. The capacity of the 
condensei inlay vary within wide limits. A con 
denser of 0.2 microfarad is of substantial benefit 
in reducing the disturbing noises. Condensers of 
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capacities of the Order of 42 to 1 microfarad or 
even more are preferable when properly COm 
bined with the other elements of the hearing 
aid so as to maintain a Substantial amplifica 
tion effect and at the same time suppress the 
disturbing noises. 
An essential feature of the present invention 

is the utilization of the large amplification ob 
tained by the improved microphone annplifier dis 
ciosed herein for increasing the anolint of power 
which can be applied to a small Wearable hear 
ing-inducing Sound receiver for producing by 
bone conduction satisfactory hearing in the hear 
ing center of a person. It has been known for 
many years past that many perSons born With 
satisfactory hearing who during the first part 
of their lives heard normally and at a later 
time, after having acquired the characteristics 
of normal persons, have through SickneSS or 
Similar causes lost their hearing to a lesser Or 
greater degree, and become Subject to malad 
justment as a result of this inferiority, could 
be restored to their normal character by pro 
viding them. With a hearing-aid device Suitable 
for concealed and inconspicucus Wear and able 
to make then heal well, and free then from 
the Strain to Which they are imposed by their 
impairment. 

It has also been known that hearing-aids 
which impart to a deafened person hearing by 
nileans of an air-conduction telephone receiver 
are only of a limited benefit to most of the 
deafened people because the intensity of the 
Souild produced in the ear channel is limited 
by the inherent delicacy of the normal hearing 
elements in the ear of a person. If an attempt 
is made to produce in the ear channel of a 
pel'SOn SOund Vibrations of high intensity, the 
mechanical elements of the hearing organs are 
likely to become injured and increase the deaf 
neSS rather than aid the hearling. Thus, a person 
of normal hearing to whom high intensity sound 
Vibrations are imparted with a telephone re 
ceiver will not be able to hear in the way he 
hears normal Sound, but the excessive sound 
Vibrations Will cause him a great deal of pain 
alnd noise preventing him from understanding 
the transmitted Sound. 

In imparting hearing by bone-conduction re 
ceivers, a greatly increased amount of power 
may be transmitted to the bone structure of 
the person without impairing his hearing ability. 
This makes it possible to operate bone-conduc 
tion receivers With Soul ind-frequency currents of 
nuch greater intensity. 
The microphone amplifier of the present in 

Vention enables the operation of bone-conduc 
tion receivers With amplified currents of a high 
intensity Which could not be obtained with micro 
phone amplifiers hel'etofore available. It also 
enables utilization of portable bone-conduction 
healing-aids which develop sound vibrations of 
an intensity exceeding that permissible with air 
Condu.3tion healing-aids. 
In Fig. 1 is shown a hearing-aid device exem 

plifying the invention comprising a hearing im 
parting receiver (), having an actuating winding 
if, a microphone transmitter unit 2 with a con 
trol unit 3, a battery 4, and an amplifier unit 
5 with two supply terminal plug pins 6, 7 en 

gaging the positive and negative terminal sleeves 
8 and 9 of the battery, the several elements 

being interconnected by a flexible cord 20 having 
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2,105,296 
2f engaging the terminals of the transmitter unit 
2, an amplifier branch with a three-terminal 
plug 22 for interchangeably engaging either the 
terminals of the amplifier unit 5 or the battery 
Sleeves of the battery 4, and a receiver branch 
24 having two strand ends provided with plug 
pins 25 engaging terminal sleeves 27 of the re 
ceiver leading to the actuating winding 
thereof. 
The receiver O may be either a bone-conduc 

tion receiver of the type shown in Patent No. 
2,062,372, or an air-conduction telephone receiver 
of the type shown in Patent No. 1,973,410. 
The transmitter unit 2 has two microphone 

electrodes 3, 32, and its control unit 3 has a 
resistor 33, a stationary contact member 34, a 
contact rod 35, and a sliding contact member 36 
movable between a position where it makes a 
conducting connection between the resistor 33, 
the stationary contact member 34 and the con 
tact rod 35, cutting out the resistor when moved 
One Way, and interrupting the connection be 
tWeen the Several elements When moved in the 
opposite Way. One microphone electrode 32 of 
the transmitter is connected to the stationary 
electrode 34 of the control unit, and the other 
microphone electrode 3 f, the contact rod 35 and 
One end of the resistor 33 are connected to three 
transmitter terminal contacts 37, 38, 39 with 
which three plug terminals 4, 42, 43 of the trans 
mitter plug 2 of the cord are in detachable con 
tact engagement. 
The amplifier unit 5 comprises a small casing 

50 fitting the space above the battery f4 and en 
closing a microphonic amplifier, such as disclosed 
in Reissue Patent No. 19,246 granted July 17, 1934. 
It comprises an electromagnetic vibrator having 
a magnetic core structure formed of a central soft 
iron core member 52 and two permanently mag 
netized core arms 53 held together by means of a 
metal strip 54 having its ends attached by means 
of screws 55 to a rigid pole plate 56, having at 
its center an annular pole face surrounding the 
pole face at the end of the central core member 
52 and spaced therefron by an annular gap traw 
ersed by the flux induced by the two permanent 
core members. 
The central core member 52 is surrounded by 

an actuating winding in the form of a coil 60 hav 
ing one terminal connected through the core body 
to the clamping strip and another terminal in 
the form of a contact Spring 6 mounted on One 
side of the coil. A flat armature 65 of soft mag 
netic iron bridging the annular core gap is held 
spaced by a Small gap adjacent the pole faces 
by means of a diaphragm strip 66 of resilient 
material, such as steel, which has its ends 
clamped between clamping plates 67 by screws 
68 threaded into the pole plate. On the side 
opposite to the armature the diaphragm strip 66 
has attached thereto a carbon diaphragm elec 
trode 70 which lies in front of an opening of 
a carbon chamber 72 formed in an insulating 
block 73 secured to pole plate by Screws 74. The 
carbon chamber 2 is filled with Small carbon 
balls and is enclosed on the opposite side by a 
carbon contact plate 75 which is held in place 
by means of a strip 76 having one bent-over end 
attached to one edge of the insulating block 73 
and the other end fastened by a screw 78 to the 
opposite edge of the block 3. 
The amplifier unit is attached to inward pro 

jections of the housing walls by means of screws 
19. The two supply pins 6 and 7 of the am 
plifier unit are secured to the bottom wall of 

3 
the Casing and arranged for detachable engage 
ment with the battery terminal sleeves 8 and 
9 to provide a good electrical as well as mechan 

ical Supporting connection between the ampli 
fier unit and the battery. The amplifier unit has 5 
in addition three terminal sleeves 8, 82, 83 se- . 
cured within the end wall of the casing 50 and 
arranged to engage three terminal pins 84, 85, 
86 of the cord plug 22. The inner ends of the 
three-terminal sleeves 8, 82, 83 are connected by 
suitable contact strips 62, 63, 64 provided in the 
casing to the contact Spring terminal at one 
end of the amplifier winding 60, the supply ter 
minal pin 6 and to the stationary microphone 
carbon electrode 75, respectively, the other end of 

10 

the winding 6 and the amplifier microphone 
diaphragm 70 being connected through the me 
tallic magnetic core and the contact strip. 62 to 
the other supply pin 7 of the amplifier. 
The features of construction of the microphone 

amplifier are more fully described in the Reissue 
Patent No. 19,246, referred to above. 
By interconnecting the transmitter, the receiv 

er, the amplifier and the battery by the cord 20 
in the way shown in Fig. 1, Sound Waves imping 
ing upon the transmitter microphone 3 will pro 
duce OScillatory Sound frequency currents 
through a primary circuit extending from the 
positive battery pole, through contact sleeve 8, 
terminal S, plug pin 85, then through the cord 
lead extending therefron to the transmitter ter 
minal contact 38, through contact rod 35, con 
tact rod 34, the transmitter microphone elec 
trodes 32, 3f, transmitter contact terminal 37, 
by way of the cord lead to plug pin 86, and there- i. 
from by way of winding 60 and supply terminal 

7 to the negative pole of the battery 4. The 
Oscillatory currents through the actuating wind 
ing 60 impart to the arnature 65 and to the 
carbon diaphragm 0 attached thereto vibratory 
motion and produce corresponding variations of 
the resistance formed by the carbon balls of the 
amplifier nicrophone chamber 2, generating 
corresponding amplified current oscillations in 
the secondary circuit of the hearing-aid extend 
ing from the positive terminal of the battery, 
through terminal pins 6, over the common cir 
cuit portion through cord pin 85, cord lead ex 
tending therefrom to transmitter contact 38, con 
tact rod 35, contact 36, by way of resistor 33 to 
transmitter contact 39, plug pin 42, by way of 
the cord lead extending therefrom including the 
receiver winding , through the amplifier plug 
pin 84 and the amplifier microphone electrodes 
75, 7 and amplifier Supply terminal T to the 
negative poie of the battery. 
In microphone amplifiers of the type described 

above as made heretofore, the amplitude of the 
movable contact member acting on the carbon 
particles in the microphone chambers must be 
limited to a value where the carbons do not cause 
excessive noise due to the contact interruption 
and resulting Sparking produced by large ampli 
tudes of the diaphragm in addition to the inher 
ently present carbon hiss. 
These limitations are overcome in accordance 

with the present invention by connecting to the 
amplifier microphone electrodes an electrolytic 
Condenser 9) of a capacity sufficient to suppress 
the disturbing high frequency currents which 
have heretofore prevented fuller use of the am 
plification range obtainable with microphone am 
plifiers and at the same time does not appreciably 
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4. 
production of the sound vibrations from the re 
ceiver Winding. 
The Small electrolytic condense unit 90 Oc 

cupies very little Space Within the amplifier Cas 
ing, and is shown mounted adjacent the ampli 
fier mechanism. Within the interior of the am 
plifier casing St. As shown in Fig. 4, the con 
denser unit has a capacity of A microfarad, its 
flat sides are 5% by /8 inch, and its thickness 
is about 6 inch. It is made of an inner me 
tallic electiode 9 of a material, such as alu 
Ilirium, Surrounded by a second similar electrode 
92 of opposite polarity With an intervening layer 
of an electrolytic Substance 93, and is of the 
type described in Patents Nos. 1,891,207, 1912,223, 
1,815,768 and 1,963,049 which are generally avail 
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able in trade. The condenser has its negative 
terminal lead 95 clamped under the strip 54 of 
the amplifier unit, and its positive terminal lead 
SiS is clan ped by screws 8 to contact strip 76, 
thereby connecting the condenser to the two elec 
trode plates is and 5 of the microphone 
chanbe. 

in plactical experinents with microphone ann 
plifiers, it has been found that most of the dis 
tillibing inoises are produced by large oscillation 
ailplitudes of the diaphragm electrode in the 
frequency range between about 300 and 800 
cycles. By connecting a condenser as described 
above which has a high impedance for Oscilla 
tions within the range up to about 1,000 cycles 
per Second and a low impedance for frequencies 
above 3,000 cycles, greatly increased amplifica 
tion without disturbing noises is obtained by in 
creasing the oscillation amplitudes of the carbon 
diaphragm electrode 0 to values at which such 
increased amplitudes would have produced in 
pioi at imicrophone amplifiers disturbances de 
S$1'Oying or matei'ially 'educing the intelligibility 
of the transmitted Speach. The amplitudes of 
the oscillations of the diaphragm electrode 70 
is increased by proper design of the vibrator unit 
Which in parts the oscillations to the electrode 
0, ior instance, by using in the vibrator unit de 

Scribed above a diaphragm Strip SS having a stiff 
iness which is only above one-half of the stiffness 
which the diaphragm strip Would require to pre 
Veit disturbing noises in the absence of a con 
de Ser linit connected in accordance With the in 
vention. 

Favorable conditions are obtained by making 
the condenser innipedia.ince equal to the impedance 
of the receiver winding connected in the output 
circuit of the amplifier at about 3,000 cycles per 
Seccid. Soi' in Starce, for a bone-conduction re 
ceiver Winding having at a current frequency of 
3,000 cycles an impedance of 95 ohms, a con 
denser of a capacity of 42 microfarad will have at 
about 3,000 cycles the same impedance as the 
receiver. At about 1,000 cycles, which is close to 
the region of frequencies important for the re 
production of speech, such receiver will have an 
impedance of about 45 ohms and the same con 
denser Will have an impedance of about 320 
Ohim S. Accordingly, the use of Such condense 
Will give no noticeable frequency discrimination 
in normal speech reproduction while it will se 
cure a substantial elemination of the noise. In 
using linder the saile conditions a condense of 
1 microfarad, the condenser impedance will be 
equal to the receiver impedance of 75 ohms at 
2,000 cycles. While such a condenser would 
slightly reduce the high frequency components 
of speech, the Speech reproduction is still ex 
cellent and the noise suppression very complete. 
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With receivers of the same construction, a con 
denser of 2 microfalads gives a substantial in 
provement Without interfering With the use. 
Contrary to expectations, experiments With 

microphone amplifiers have shown that a high 
resistance connected in Series with the micro 
phone greatly increases the disturbing high fre 
quency currents when contacts betWeen carbon 
particles are broken and Sparking is produced 
by too large amplitudes of the movable diaphragm 
electrode acting on the particles within the 
chamber. By decreasing the resistance in the 
circuit of the carbon chamber to low values, the 
Wave form of the current in the output circuit 
is considerably improved and the disturbing 
noises suppressed. Since the condenser acts as 
a low impedance at high frequencies where the 
oscillator impedance is very high, its action is 
of great benefit in cutting down the noise pro 
ducing effect of the microphone contacts. 
The effect of the condenser is important not 

only in suppressing the currents produced by 
Sparking betWeen carbon particles on breaking 
the contacts, but is also of beneficial effect in 
preventing Sparkiing or cutting down substan 
tially its duration so that it cannot produce a 
harnful effect. 
In connecting electrolytic condensers to the 

electrodes of the nicrophone chamber, great care 
Should be taken to apply the terminals of the 
Condenser with the proper polarity in the cir 
cuit extending from the battery. This is par 
ticularly important in connection with electro 
lytic condensers which have a greater insulating 
effect in one direction than in the other. 
Instead of placing the electrolytic condenser 

Within the microphone casing and directly con 
necting its terminals to the electrodes of the 
iinic'Ophone chamber, the condenser may be pro 
Vided as a separate unit detachable by means - 
of plugs to the circuit leading to the amplifier 
inicrophone electrodes, or may be housed in one 
Cf the casings Of the other elements of the port 
able hearing-aid. Thus, for instance, an electro 
lytic condenser of suitable size 0 may be mount 
ed within the casing 02 of a bone-conduction 
receiver 93 shown in Fig. 5 and described in Pat 
ent No. 2,062,372. The electrolytic condenser 0 
has its two terminals 05 and 06 connected to 
the terminal sleeves 07 through which connec 
tion is made to the actuating coil 08 of the re 
ceiver. The condenser, which has an insulating 
Coating Of palafin, for instance, on its exterior 
Surface may be held clamped in position between 
the cover of the receiver and all extension from 
the base thereof as shown at f 38. 

In a Similar Way the condenser may be mount 
ed in a housing of a telephone leceiver as shown 
in Fig. 6 where a Small electrolytic condenser O 
is placed in a cavity f within the bottom of the 
telephone casing of a telephone receiver of the 
type disclosed in Patent No. 1,973,410, the ter 
minal leads 2, 3 of the condenser being con 
Inected to the terminal sleeves 4 of the receiver 
to which the actuating coil it 5 is connected. 
The disturbing noise-creating currents are 

caused not Only by the erratic action of the car 
bon microphone 70, 75 of the amplifier unit in 
the Secondary circuit of the amplifier, but also 
by the Similar action of the carbon 
the transmitter microphone 31, 32 constituting 
with the actuating coil 69 a primary circuit for 
imparting the oscillatory action to the diaphragm 
electrode 70 of the amplifier microphone. In the 
embodiment of the invention shown in Figs. 7 to 
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9, the disturbing effect of the carbon contacts of 

, the transmitter microphone as Well as the ann 

5 

O 

5 

20 

2 5 

30 

35 

O 

45 

50 

55 

60 

65 

s 

plifier microphone are SuppreSSed by connecting 
to the microphones of the two circuits condensers 
of Substantial capacity, proportioned to SuppreSS 
the disturbing effects without impairing the ef 
fecting of the generation of amplified Sound pro 
ducing currents. 
AS ShoWn in the drawings, the two condensel'S 

may be made in the form of a single unit 2 hav 
ing tWO condenser cells formed betWeen a con 
non aluminum electrode 2 connected to the 
Common lead of the tWO microphones to the Sup 
ply terminal 7 connected to the negative ter 
minal of the battery 23 and two distinct coop 
erating electrodes 25, 26 of opposite polarity 
connected through leads 96 and 27 to the 
chamber electrode 75 of the amplifier micro 
phone and to the contact Spring terminal 6 
of the amplifier coil 69, respectively. The con 
denser element formed of electrode 25 and the 
associated portion of electrode 2 is made and 
proportioned to constitute a capacity which Will 
have an impedance of the order of the imped 
ance of the receiver O at about 3,000 cycles, and 
a Substantially greater impedance than the in 
pedance of the Oscillator O at frequencies of 
about 1,000 cycles per second. In a similar Way 
the condenser element formed of electrode 26 
and the associated portion of electrode 2 is 
made and proportioned to constitute a capacity 
which will have an impedance of the order of the 
impedance of the amplifier winding 60 at about 
3,000 cycles, and a substantially greater imped 
ance than the impedance of the amplifier Winding 
at frequencies of about 1,000 cycles per second. 
An electrolytic condenser in Which each con 

denser unit has a capacity of about A to 1 micro 
farad made in a way similar to the condenser 
shown in Fig. 4 will be very effective in SuppreSS 
ing the disturbing noises in an amplifier arrange 
ment of the type described above. Such con 
denser is small in size, and can be readily mount 
ed within the casing 30 enclosing the amplifier 
elements without in any way affecting the port 
ability, lightness and inconspicuousness of the 
hearing-aid. 
The features of the invention described above 

are susceptible of many modifications that Will 
Suggest themselve to those skilled in the art. 
We claim: 
1. In a microphone amplifier actuated by Sound 

frequency input currents for producing corre 
sponding amplified sound frequency currents Sup 
plied to an output circuit of a hearing-aid device 
or the like, an amplifier microphone having a 
vibratory electrode and carbon granules actuated 
by the vibratory motion of said electrode con 
nected in Said output circuit, a vibratory structure 
actuated by Said input currents for imparting to 
said microphone electrode a Vibratory motion, 
Said amplifier microphone and Said vibratory 
structure being proportioned and constructed to 
operate said Vibratory electrode With an ampli 
tude range producing through over-modulated 
vibrations of said carbon granules audible current 
impulses superimposed on Said Sound current 
oscillations, and a condenser unit connected 
parallel to said amplifier microphone having an 
impedance of the order of the Output impedance 
at a frequency between 1,800 and 4,000 cycles 
and an impedance two or more times greater 
than the output impedance at a frequency be 
tween 600 and 1,200 cycles for Suppressing said 
superimposed current impulses without materi 

S 
ally impairing the intensity of the sound fre 
quency oscillations Supplied to the Output circuit 
incident to said over-modulated vibration. 

2. In a microphone airpiier actuated by Sound 
frequency input currents for producing corre 
Sponding amplified Sound frequency currents sup 
plied to an output, circuit of a hearing-aid de 
Vice or the like, an amplier naicrophO)3 having 
a Vibratory electrode and carion granules ac 
trated by the vibratory motion of said electrode 
COil lected in Said output, circuit, a Vibratory 
Structure actuated by said input currents for in 
parting to Said microphone electrode a vibratory 
notion, Said amplifier innicrophone and Said Wi 
iratory Structure being proportioned and con 
Structed to operate said vibratory electrode with 
an amplitude range producing through over 
modulated Vibrations of said carbor granules 
audible current impulses Superimposed on said 
Sound GScillations, a condenser unit connected 
parallel to said amplifier nicrophone having an 
impedance of the order of the output impedance 
at a frequency of the order of 2,500 cycles and 
an impedance two or more times greater than 
the output impedance at a frequency of the order 
Of 1,000 cycles for suppressing said Superimposed 
Current impulses Without materially impairing 
the intensity of the sound frequency oscillations 
Supplied to the Output circuit, incident to said 
Over-modulated vibrations, and a housing enclos 
ing Said amplifier microphone, said vibratory 
Structure and Said condenser unit, having cord 
leads for Operatively interconnecting said am 
plifier nichirophone and said vibratory structure 
With Said input and said output, circuits. 

3. In a microphone amplifier actuated by sound 
frequency input currents derived from a battery 
for producing corresponding amplified Sound fre 
Quency currents supplied to an output circuit 
of a hearing-aid device or the like, an amplifier 
inichirophone having a vibratory electrode and 
Carbon granules actuated by the vibratory motion 
of Said electrode connected in said output circuit, 
a vibratory structure actuated toy said input cur 
rents for imparting to said microphone electrode 
a Vibratory motion, said amplier microphone 
and Said Vibratory structure being proportioned 
and constructed to operate said vibratory elec 
trode With an amplitude range producing through 
Over-modulated vibrations of Said carbon gran 
ules audible current impulses Superimposed on 
Said SOrld Oscillations, a condeser Unit, con 
nected parallel to said amplifier microphone hav 
ing an impedance proportioned and correlated 
With respect to the impedance of Said output cir 
Cuit to divert said Superii aposed current impulses 
from the output circuit with Out materially in 
pairing the intensity of the sound frequency OS 
cillations supplied to the output circuit incident 
to said over-modulated vibrations, an incon 
spicuously Simal housing €nclosing Said amplifier 
nichophone, said vibratory structure and Said 
condenser unit, said housing having detachable 
terminal connections for mechanically support 
ing said housing on said battery, and COrd leads 
for operatively interconnecting Said amplifier 
microphone, said vibratory structure and Said 
battery With said input and said output circuits. 

. In a microphone amplifier a CU8ted by Sound 
frequency input currents derived from a battery 
for producing corresponding araplified Sound fre 
quency currents supplied to an output circuit of a 
hearing-aid device or the like, an amplifier micro 
phone having a vibratory electrode and carbon 
granules actuated by the vibratory inotion of Said 
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electrode connected in said output circuit, a vi 
bratory structure actuated by Said input cur 
rents for imparting to said microphone electrode 
a vibratory motion, Said amplifier microphone 
and said vibratory structure being proportioned 
and constructed to operate said contact member 
with an amplitude range producing through over 
inodulated vibrations of Said carbon granules 
audible current impulses superimposed on Said 
Sound oscillations, an electiolytic condenser unit 
connected parallel to Said amplifier microphone 
having an impedance of the Order of the output 
impedance at a frequency between 1,800 and 
4,000 cycles and an impedance two or more times 

5 greater than the output impedance at a frequency 

between 600 and 1,200 cycles for suppressing 
Said Superimposed current impulses. Without ma 
terially impairing the intensity of the Sound fre 
quency oscillations supplied to the output circuit 
incident to said over-modulated vibrations, and 
an inconspicuously Small housing enclosing Said 
amplifier microphone, Said vibratory Structure 
and said condenser unit, said housing having 
detachable terminal connections for operatively 
interconnecting said battery, said amplifier mi 
crophone and said vibratory structure with said 
input and output circuits. 
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