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@ Hearing-aid with combined potentiometer and cylindrical battery holder.

@ “This invention relates to a hearing aid of the kind which
is provided with a cylindrical battery holder,

A hearing aid, in particular a “behind-the-ear” hearing
aid, provided with a cylindrical battery holder which in a
specific position permits a battery to be inserted radially and
is rotatably journalled in a housing the battery holder
extending partly outside the outer wall of the housing and
being provided with a switch which switches on the associ-

" ated amplifier upon rotation of the battery holder, which

EP 0.004 988 A1

battery holder is coupled to the volume control of the
amplifier.

The volume control may comprise a single annular
carbon track or a plurality of conductive contact tracks, which
tracks may be arranged either on one of the flat side walls of
the battery holder or outside said holder.
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This invention relates to a hearing aid of the kind which

is provided with a cylindrical battery holder.

Hearing aids are equipped with a wvolume control
for the built-in amplifier. This control generally com-
prises a rotary potentiometer, which is manually adjustable
with a knurled disc which slightly projects from the
housing surface .of the hearing aid. The person wearing the
hearing aid turns this disc until a position is found
which corresponds to the desired amplificétion of the

sound to be transmitted.

In the last decade hearing aids were miniaturised.
This resulted in hearing aids which are worn behind the
ear, that is, the so-called "behind-fhe-ear" type hearing
aid; the shape being adapted to that of the earshell and
the size being crescent—shape so that this type of hear=
ing aid can be situated almost completely behind the ear-
shell. For such an aid it is of importance that the
essential components, such as microphone, receiver, ampli—_
fier, battery for the power supply and volume control are’
very small. In this respect it is also of importance, that
the hearing aid has a minimum number of projecting elements.

The invention relates to a hearing aid, in par-
ticular a "behind-the-ear" hearing aid, provided with a
cvlindrical battery holder, which in a certain position
enaples a battery to be inserted radially and is rotatably
journalled in a housing, said battery holder extending

partly outside the outer wall of the housing and being
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provided with a switch, which switches on the £ssociated
amplifier upon rotation of the battery holder. i .

Such a hearing aid is for example known from .
Austrian Patent Specification 278,933.

The invention is based on the principle of comy
bining the functions of battery holder and volume control.
According to the present invention there is provided a
hearing aid of the aforesaid kind and which is suitable for
use by being worn behind the ear by the user is provided,
with a cylindrical battery holder, which enables a 5attery
to be inserted radially which the holder is in one position
and which is rotatably journalled in a housing, said'battery
holder extending partly outside the outer wall of the hous-
ing, and being provided with a switch which switches on an
associated amplifier upon rotation of the battery holder,
characterized in that the battery holder is coupled to a
volume control of the amplifier. |

By rotating the cylindrical battery holder the am-
plifier volume is also controlled.

In one embodiment of the invention the volume con-
trol comprises at least one flat and at least partly
annular contact track with a cooperatiﬂé slip contact spring-

Obviously, the dontact track is then iﬁcluded‘in
the electrical circuit of the amplifief.

In a further embodiment the volume contrdl is
provided with a single annular cqntact track, which takes
the form of a carbon track. This enables the volume of
sound to be controlled continuously. ‘

In another embodiment the volume control comprises
a plurality of concentrically disposed flat, partly annular,
contact tracks, each contact track being connected to an
associated resistor. The contact tracks then consist of thin
metal electrically conducting‘stfips, which are disposed on
a flat insulating base. , '

‘ The location of-the concentrié contact tracks re-~
1ative'to,eéch other permits the géin to be controlled in
steps. ' o B )
' ' The contact tr.u:ks may form part of the battery
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holder or to be located outside the battery holder. In the
first-mentioned case they are arranged on the outside of
one of the flat side walls.

In the other case it is desirable to arrange
each contact track on a substrate which is intended for the
amplifier. In this respect substrate is to be understood
to mean the supporting body for the various electronic
elements forming the amplifier. A kapton foil or a ceramic
plate, accommodating printed circuitry and the amplifier
in the form of an integrated semiconductor device, may for
example be used as substrate.

In a satisfactorily performing hearing aid, the
battery holder being provided with a circumferential rim
with a plurality of recesses, which cooperate with a
resilient latching means, a small number of said recesses
are régulérly spaced over the circumference, a number of
consecutive recesses corresponding to a specific setting
of the amplifier sensitivity and the latching means com-
prising a helical spring enclosed in the housing, which
spring urges a ball against the rim or into the recesses.

The circumference may for example be provided with
12 recesses, of which for example 6 recesses can each pro-
duce a difference in sensitivity of 5 dB. The person
weafing the hearing aid can then easily adjust the sensi-
tivity of the hearing aid by counting the number of
“"clicks™.

In order to retain the battery, which is also Cyr
lindrical, in the battery holder a flat side wall of the
battery holder, in order to form a resilient tab, is pro-
vided with two incisions which extend inwards from the in-
sertion opening, the tab being provided with a battery-
retaining cam over at least a part of the width of said
tab on the battery side and near the circumference.

The battery can be retained in a different manner
in an .embodiment of the invention in which the battery
holder is rotatable about a pin on one side and via a pivot
bearing on the other side., the pin serving as an electrical

contact and being urged ‘:riivards by a leaf spring which is
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rigidly connected to said pin and which is secured to the
housing, whilst around the pin the battery holder is pro-
vided with a partly helical latching cam which cooperates
with the leaf spring, the electrical connection between the
pin and the battery being interrupted in the open position
of the battery holder.

Certain embodiments of the invention will now be
described in more detail with reference to the accompany-
ing drawing, in which: | '

Figures 1-3 show a battery holder for a hearing aid
in accordance with the invention, provided with a carbon-
track potentiometer, wherein 7

Fig. 1 is a cross-sectional view,

Fig. 2 is a side view of Figure 1

Fig. 2a is a cross-section of the tab, taken on
the line A-A in Fig. 2, ’

Fig. 3 is a different side view of Figure 1,

Fig. U4 represents a diagram of a number of con-
centrically arranged contact tracks,

Fig. 5 shows a cross-sectional view of an alterna-
tive arrangement for a number of contact fracks, and

Fig. 6 shows a cross-sectional view of.a further
embodiment with battery-reﬁaining means.

Figures 1-3 show a battery holder, which battéry
holder is particularly suitable for incorporation in a so-
called "behind-the-ear" hearing aid. In view of the overall
dimensions of this type of hearing aid such a battery
holder should have very small dimensions, although, it is
still desirable for the battery holder to be of such a
dimension and shape that it can conveniently be operated
by hand.

The battery holder 1 has a flat cylindrical shape
and is manufactured from a thin-walled plastics material.
The battery holder is journalled in a frame 2, which be-
longs to the housing 3. This housing comprises two precise-
ly engaging shell sections. At the toptthe housing 3 has
an oblong opening U4, so that a part of the battery holder 1

projects from the outer .u,face of the housing, as a result
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of which approximately 120°% of the battery holder circum-
ference is available for manual control.

The battery holder 1 is provided with a U-shaped
cavity 5, whose width substantially corresponds to that of
the opening 4. This cavity serves for accommodating a
flat cylindrical battery. One of the side walls 6 of the
battery holder 1 is provided with a tab 7, which extends
in the direction of the insertion opening and which is
formed by means of two incisions 8. On the battery side and
near the end of the tab, this tab is provided with a cam 9
over at least part of its full width, which cam has the
shape of a sawtooth which slopes upwards towards the axis
of rotation of the holder. When a battery is inserted into
the cavity 5 Lhe cam 9 slides along one of the flat side
walls of the battery and owing to the resilient force of the
tab 7 the cam 9 snaps behind the battery in the end positi-
on 1A of the battery, so that the battery is latched in
position. , )

The other side wall 10 of the battery holder is
provided with a carbon track 11 and a contact track 114,
vwhich tracks are arranged as flat rings around an axis of
rotation 12. Electrical slip contact 13 and 13A slide
along the carbén track 11 and the contact track 11A. The
contact track 11A consists of a vacuum-deposited metallic
layer, which is galvanically connected to the carbon track.
The potentiometer thus formed is included in the electrical
circuit of an amplifier, not shown, with which every hear-
ing aid is equipped. .

On the periphery of each side wall 6 and 10 a
number of recesses 14 are formed, which are regularly
spaced over the circumference. Six of said recesses corres-
pond to a discrete position of the potentiometer or wvolume
control. Furthermore, there has been provided a stop cam 17
on the periphery, which cam corresponds to the initial
position. When the battery holder 1 is rotated, the ampli-
fier is switched on first of all by means of a switch
(not shown). Subsequently, the gain is increased depending

of course on the position of the slip contact 13 on the
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carbon track 11, i.e. the position of the volume control.

For the person wearing the hearing aid it is con-
venient if the battery holder 1 is to be rotated against
a resilient force. In the present example this is achieved
by providing the frame 2 with a radial cylindrical recess,
vhich receives a helical spring 15 (Figure 2). The end of
the helical spring is provided with a ball 16, which is
made to engage with one of the recesses 14 by the helical
spring 15 each time that the battery holder 1 is rotated.

This is accompanied by a clicking sound so that
the person wearing the hearing aid can adjust the aid to a
desired sound level by simply counting the numbers of
“clicks™".

Between two adjacent recesses 14 the sound level
varies by .a factor of 5 dB.

Figure 4 schematically shows a number of contact
tracks, which are disposed concentrically relative to each
other. The contact tracks consist of thin copper conductors,
which are arranged on a flat base. This base may be mount-
ing plate for all electronic components, which mainly belong
to the audio amplifier. For mounting said contact tracks
and electronic components use can be made of the so-called
"thick-film" technique, the conductors - including the con-
tact tracks - being printed on a kapton foil and the
various electronic components mainly taking the form of
integrated semiconductors.

However, the contact tracks may also be disposed
on a side wall - for example side wall 10 in Figures 1=3.

In the first-mentioned case the slip contacts,
which co-operate with the contact tracks, are connected to
one of the side walls of the battery holder. By rotation
of said holder the position of the slip contacts on the
contact tracks is changed.

In the second case the slip contacts remain sta-
tionafy and the contact tracks are rotated.

- The: contact tracks form part of three concentric
rings. The outer ring 40 is provided with an uninterrupted

contact track 41 over on. half. The centre ring 42 is
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provided with two contact tracks 43 and L4 disposed cir-
cumferentially one after the other. The second track Lk is
offset from the contact track 41 by one step in the anti-
clockwise direction. The first track 43 terminates at the
same location as the contact track 41. The inner ring 45
has a contact track 46 which extends over a quarter circle
which is arranged to terminate at the same location as the
contact tracks 41 and 43. All contact tracks are galvani-
cally interconnected.

On the rings a number of slip contacts are dis-
posed, namely a slip contact 50 on the ring 40, slip con-
tacts 51 and 53 on the ring 42; slip contact 52 on the
ring L45.

The slip contacts are each arranged one after the
other in the numerical sequence in the anti-clockwise
direction; the mutual distance corresponds to one step.
The slip contacts 50-53 retain their position relative to
each other,

Each slip contact is connected to an appropriate
resistor. By rotating the assembly of contact tracks re-
lative to the assembly of slip contacts, one or more slip
contacts are electrically,interconnected in the following
positions:
in position A: no slip contacts interconnected
in position B: 50 to 51,
in position C: 50, 51 and 52 to each other
in position D: 50, 52 and 53 to each other
in position E: 50 to 52.

If in this order slip contact 50 is connected to
a 5005 ; 51 to 10051 3 52 to 505 , and 53 to 20%)
resistor, the positions A-E correspond to the following
resistance values: 500‘7 , 8352, 316, 145 and 4051 .

If position A is the initial position, the resis-
tance values corresponding to the subsequent positions B-D
consecutively decrease, so that the volume of the sound
produced by the amplifier and receiver is controlled
accordingly. '

Figure 5 shows . alternative embodiment of the
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previously described battery holder in accordance with
Figures 1~3. The carbon track 20 is now situated on the
substrate for the associated amplifier, described in the

foregoing, and is thus located outside the battery holder

1. An electrical slip contact 21 is rigidly connected to

said battery holder 1.

In Figure 6 the battery holder 1 rotates about
pin 30 and pivot bearing 31 in the frame 2. For this pur-
pose the battery holder is provided with a sleeve bearing

2, which is disposed around pin 30. One end of pin 30 -
which serves as an electrical contact for the battery =~ is
connected to a leaf spring 33. Leaf spring 33 is secured
to the housing 3. At the front the sleeve bearing 32 is
provided with a latching cam 34, which has a partly heli-
cal shape.

The leaf spring 33 bears against said cam 34 so
that the deflection of the leaf spring 33, i.e. the de-
flection of the pin 30, depends on the rotary position of
the battery holder 1.

Opposite the pin 30 a resilient tab 35 is arrang-
ed on the inside of the battery holder ]. In the open po-
sition of the batterxry holder the leafspring 33 is in the
extreme position. When a battery is inserted into the bat-
tery holder 1, the battery slides along (and is clear of)
the pin 30. Upon a slight rotation of the battery holder 1
the cam 34 no longer bears against the leaf spring 33 and
pin 30 bears against the side of the battery. The battery
is then retained between pin 30 and the resilient tab 35,

which tab then functions as the other electrical contact.
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CLATMS:
1. A hearing aid,vhichissuitalde for us= by being worn be-

hind the ~ear by the user, is provided with a cylindrical
battery holder which enables a battery to be inserted
radially when the holder is in one position and which is

rotatably journalled in a housing, said battery holder

extending partly outside the outer wall of the housing, and

being provided with a switch which switches on an asso-
ciated amplifier upon rotation of the battery holder,
characterized in that the.battery;holder is coupled to

a volume vontrol of the aﬁplifier.

2. R A hearing aid as claimed in Claim 1, characterized
in that the volume control comprises at least one flat and
at least partly annular contact track with a cooperating
slip contact spring.

3. A hearing aid as claimed in Claim 2, character-
ized in that the volume control is provided with a single
annular contact track, which takes the form of a carbon
track. o

L. A hearing aid as claimed in Claim 2, character-
ized in that the volume control comprises a plurality of
concentrically disposed flat, partly annular, contact
tracks, each contact track being connected to an associat-
ed resistor.

5. A hearing aid as claimed in any of the Claims 2

to 4, characterized in :hiat each contact track is secured
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to the outside of one of the flat side walls of the battery
holder.

5. A hearing aid as claimed in any of the Claims 2 to
L, characterized in that each contact track is situated on
a substrate for the amplifier.

7. A hearing aid as claimed in any of the preceding
Claims, the battery holder being provided with a cir-
cumferential rim with a plurality of recesses, which
cooperate with resilient latching means, is characterized
in that a small number of recesses are regularly spaced
over the circumference, each recess corresponding to a
specific setting of the amplifier sensitivity and the
latching means comprising a helical spring enclosed in the
housing, which spring urges a ball against the rim or into
the recesses.

8. A hearing aid as claimed in any of the preceding
Claims, chargcterizedrin thét, in order to form a resilient
tab, a flat side wall of the battery holder is provided
with two incisions which extend inwards from the insertion
opening, the tab being provided with a battery-retaining
cam over at least a part of the width of said tab on the
battery side and near the ‘circumference.

9. A hearing aid as claimed in any of the preceding
Claims, characterized in that the battery holder is rotat-
able about a pin on one side and via a pivot bearing on
the other side, the pin serving as an electrical contact
is urged inwards by a leaf spring which is rigidly connect-
ed to said pin and which is secured to the housing, whilst
around the pin the battery holder is provided with a partly
helical latching cam which cooperates with the leaf spring,
the electrical connection between the pin and the battery
being interrupted in the open position of the battery
holder. '
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