1 A nethod for manufacturing a carrier elenment for a
hearing aid and a carrier ¢lenent for a hearing aid.
The present invention relates to a nmethod for
manufacturing a carrier elenent for a hearing aid and
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circuit g¢giving it a too short life compared to the remainder
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Example embodiments may overcome the above problems in
hearing aids in terms of utilisation of internal space of the
hearing aid and facilitating the manufacturing operations
without compromising the durability of the hearing aid.

According to a first aspect of the invention, there is
provided a method for manufacturing a carrier element for a
hearing aid, said method comprising the steps of (a) providing
a substantially flat conducting structure, (b) moulding a
plastic material around selected areas of said structure
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are permanently deformed to form tabs for contacting and
holding a battery.

By forming the battery tabs as an integral part of the
carrier element, short distances between the power supply and
the power consumers may be achieved, thereby reducing losses
and undesirable voltage drops.

In another preferred embodiment said further parts are
permanently deformed to form connection pads. This is
advantageous, as, depending on the circumstances, connection
pads may be arranged in such a way on the carrier element,
that wire connections to other parts, such as the processing

chip, mounted on said carrier, are avoided. That is, the

external con-
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According to yet another preferred embodiment the plastic
material around at least one of said selected areas of the
structure comprises a surface provided with recesses exposing
‘partially said conducting structure. This allows the access to
the conductive structure by means of contacts in the form of

pins. Thus temporary electrical connection for e. g.



| east one of said selected areas of the structure

conprises a surface adapted to formpart of the
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structure from the blank from which it has been etched,

fig. 5 shows a top plan view of the conductive structure
~after moulding according to fig. 3,

fig. 6 shows an view of the conductive structure of fig.
S,

fig. 7 shows a side view of the conductive structure
according to fig. 5,

fig. 8 shows a cross sectional view taken along the line
VIII-VIII in fig. 5,

fig. 9 shows ﬁhe severed conductive structure of fig. 4
after it has been bent into its final shape,

fig. 10 shows the conductive structure of fig. 9 after a

rocker switch and an electronics module have been fitted,



fig. 12 shows the finished hearing aid with the 5

conductive structure in place and a conbi ned battery
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From the third bridge 5 five conductors 51-55
extend. The two conductors 51 and 55 are connected to
the second bridge 4 via the battery tabs 21, 22 and

25 further conductors 31, 41 and 42, respectively,
whereas the remaining three conductors 52, 53, 54 ex-
tend directly to the second bridge 4. '

From the rbattéry tab 21 the conductor 31
branches into the already mentioned conductor 41,

30 leading to the second bridge 4, and into a conductor
32, leading to the first bridge 3. From the first
bridge 3 two conductors 44 and 45 lead to the second
bridge 4. Around the firxst bridge 3 the respective
conductors 32, 44, 45 have slightly enlarged areas

35 33, 34 and 35, respectively, which, once the first
bridge 3 has been severed, form the fixed contacts of
& bridging rocker switch, the handle of which is seen



6 in fig. 10, for the volunme control of the hearing
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ter this subsequent moulding stage, where plastic ma-

20 terial has been moulded around the conductive struc-

ture in selected areas. The plastic material around

the raised portions of 5ia-S55a of the conductors 51-

55 has an upper surface 70. In the upper surface 70 a

number of xrecesses 71-75 corresponding to respective

25 raised portions 5l1a-55a of the conductors S51-55 are

provided. The conductors are accessible through said

recesses 71-75. As best seen in fig. 12, the upper

surface 70 will form part of the hearing aid housing,

in which it is later to be mounted, and the conduc-

30 tors will thus be externally accessible for program-

ming purposes or for add-on auxiliary modules, such

as an FM radio receiver unit, e.g. for places where

no loop system is available. Such a module could then

be supplied with power from the hearing aid battery

35 via the conductors 51 and 55, whereas the received

information would be communicated to the electronics

module 85 {illustrated in fig. 10) via one or more of
the conductors 52-54,

as seen



35 via the conductors 51 and 55, whereas the received

i nformati on woul d be communi cated to the el ectronics
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generally flat surface 80 is provided on the plastic
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conductive structure. The substantially flat surface

is delimted at two ends by neans of walls 83, 84.
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can beréé%ectlvely, is to be located. Via the rocker switch

20 86 selective connections serving as indication for

volume up and volume down for the electronics module
85, may be provided on the conductors 44 and 45.

In fig. 4 the conductive structure has been

severed from the remainder of the blank. The ends of

25 the conductors 41, 42, 43, 44, 45, 52, 53 and 54 are

cut at a distance from the plastic material so that

they protrude from it.

In fig. 9 the conductive structure after a sub-

sequent bending step is illustrated. As can be seen

30 the ends of the conductors 41, 42, 43, 44, 45, 52, 53

and 54 are bent over the flat surface 80. The ends

thus form connection pads, to which terminals of the

electronice module 85 may be directly connected with-

out intermediate flexible leads, as illustrated in

35 fig 10. This could be done by means of soldering or

conductive gluing or by any other appropriate means

known in the art. As also seen in fig. ‘9 the conduc-

tive structure is bent at the bending zones 81 and 82
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p: :]t :E:gLE: Béug'ggélgggg r%ﬁa%ikr%ﬁ.gertoble%% y 011-: eerbla?nnut-lnl%er of
P ,gene¥a11y cylindrical projections 91, 92, or guide .
pins 93, 94, and other projections 95, 96, best seen
20 in the top view of fig. 5 are formed from the plastic
material.

In figs. 1, 2, 5, 6 and 7 it is illustrated
that the conductive structure is preferably provided
as a larger blank. The blank is preferably etched,

25 but may just as well be provided by other means such
as punching or laser-cutting. Although the figures
illustrate a single blank, the skilled person will
appreciate that the blank may be provided as a'part
of a strip, a band or an array of identical blanks.

30 Figs. 5, 6 and 7 are respective top, end and
side views, of blank with the conductive structure
after moulding but prior to severing.

Fig. 8 is a cross section taken along the line
VIII-VIII in fig. 5. Fig. 8 illustrates how the con-
35 ductor 53 has a bent portion 53a where it approxi-
mates the upper surface 70, so as to be readily ac-
cessible at the bottom of the recess 73. The other
four conductors 51, 52, 54, 55 have corresponding



25 but may just as well be provided by other neans

such as punching or laser-cutting. Although the

figures illustrate a single blank, the skilled person
wll a Ereciate that the blank nay be provided as a
B%\Q%oo“"b‘ﬁ % strip, a band or an array of i dentfCI4K2003/000307
bl anks. 30 Figs. 5, 6 and 7 are respective top, end

and side views, of blank with the conductive

structure after nmoulding but prior to severing. Fig.

8 is a cross section taken alon§ the line VIII-VIII
infig. 5. Fig. 8 illustrates how the con- 35 ductor

53 hascendzenin parddOntd3oe Whesdily #yxiblaaties tikdr re-
upper 7. . be readi ac; ' :
the ‘boﬁ‘%@%{% R TRty ¥s. Phne B hey P T ARh in
conduct’st € '51, 52, 54, 55 have correspondi ng WO

2004/ 100606 AT B 003/ sodzostod s the criefore t Cigs. 1-
readi 14, accessdbli® | nlihetrate- sapeeki vin r ecesdrsfadturing
72, T4rodRssPFdr lULLalied idlembhd 2ccbdPaiihd e dEne inven-
underst.ood fromthe above, figs. 1- 5 4, 9 and 10

i || ustrate stages in a manufacturing process for a
carrier el erf@its agBorfdichg 1o thisgei maenprevbded TRussulstan-
fig. kidlave Elapr edrdedcdngubsiAicturieal 1y fihat conducting
.COI’]LQ)U e AL LU GE r}:?re;]f ergiﬁyc iR bylc}ne%ﬁrféj e '&ching
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rai sedstpantirenst 5ia- 5daght 1y hactontkdt 06S fakmdbTrheAl ¥ sed

the 1%:!%%%3215@%%2 ke el orgrsl,algng BF%&U N8§ 63 the

el Bt iOPoR ohh BPaadrd T AFLPEMbabiog akoF oddEegns to
gap 812382 bridged by said substantially flat con

Then a plastic material is been moulded arcund
selected areas of said structure leaving at least one
gap 81, 82 bridged by said substantially flat con-

20 ducting structure 1, 80 as to provide the structure
illustrated in fig. 3. As also illustrated in fig. 3,
the moulding of a plastic material around selected
areas of said structure may leave further parts 3, 4,
5, 21, 22, 41-45 and 51-55 of said substantially flat

25 conducting structure protruding from said areas. As
can be seen in fig. 5 also the further parts, which
are to form the fixed contacts 31-33 of the rocker
switch are left protruding from the pléstic material -

After the moulding, the conductive structure is

30 severed from the blank, thereby obtaining the situa-
tion of fig. 4.

Having finished the moulding and severing proc-
esses, the situation in fig. 9 is obtained by perma-
nently deforming said substantially flat structure by

35 bending it along said at least one gap 81, 82. As
~will be noted, in the illustrated exemplary embodi-
ment also some of the further parts 21, ‘22 are perma-
nently deformed to form tabs for contacting and hold-



20 ducting structure 1, so as to provide the structure
illustrated in fig. 3. As also illustrated in fig. 3,
the noul ding of a plastic material around selected

f said structure nay | eave further
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20 other parts to generally provide the hearing aid
housing as illustrated in figs. 11 and 12. In the as-
sembled hearing aid of fig. 12 is illustrated a bat-
tery compartment 89. This battery compartment may
pivot about an axis located in a recess 90 in the

25 shell 87a of the hearing aid housing and a corre-
sponding recess (not visible) in inner surface of the
shell 87b. This pivoting motion allows the battexry
located in the battery compartment to perform on/off
switching of the hearing aid by engaging or disengag-

30 ing, respectively, the battery tabs 21 and 22 of the
carrier element. The carrier element thus incorpo-
rates all the fixed contacts of the wvarious switches
of the hearing aid, i.e. on/off switch, programme se-
lector switch and volume up/down switch.

35 The skilled person will appreciate that further
steps may precede, succeed or be interposed between
the steps mentioned above without departing from the
scope of the claims. '



15 nodul e 85. Thereby a substantial reduction in the
Wi ring work is obtained. The finished assenbly nmay
then be fitted with a right shell 87a and a | eft

gui ded by re- spective projections_91
SESE@jﬁ@gM and 96, and 20 other parts to gene#%'?voojmoow"
provide the hearing aid housing as illustrated in
figs. 11 and 12. In the as- senbled hearing aid of
fig. 12 is illustrated a bat- tery conpartnent 89.
This battery conpartnment may phvot about an axis
| ocated in a recess 90 in the 25 shell 87a of the

heari ng aldtﬂﬁggk%g angd, a %g&?ﬁedsgﬁg%ng gﬁgsgggpgélate

vi si bl in_1inner surface

pi vot | CroRF RPN { ﬁ@ebaqq@lﬁurﬁaea{le&fl rE g ehearing
bat t eraidconysds t wieith t thperaoriennébédents wetadidigifto the
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carrier ement carrier

rat es W3y Hsﬁé f i % ¥ nt Q‘EP%I‘E)JEHQ héovr itdifs gappenhef the
of theclgdasi.-ng aid, i.e. on/off switch, programe se-

| ector switch and vol une up/down switch. 35 The
skilled person will appreciate that further steps may
precede, .succeed or be interposed between the steps
nmenti oned above wi thout departing fromthe scope of
the clainms. WD 2004/ 100606 PCT/ DK2003/ 000307 11
Moreover, the skilled person will appreciate that
dependi ng on the configuration of the hearing aid
~with which the carrier elenent according to the

present invention is to be used, other configurations
5 than the one of the illustrating enbodi nent can be
utilised, without departing formthe scope of the
clains. WD 2004/100606 PCT/ DK2003/ 000307 .12



PATENTCLAI MS 1 A nethod for manufacturing

a carrier elenent for a hearing aid said nethod
conprising the steps of a) providing a substantially

f cting 5 structure, b) noulding a plastic
rrvgﬁé(}ﬂﬁg‘@%;ﬁround sel ected areas of said struck 2003000307
| eaving at | east one gap bridged by said

substantially flat conducting struc- ture, and 10 c)
permanent |y deform ng said substantially flat

structure by bending it along gaid at |east one gap.

2. A nethod according to claiml1l, wherein said

noul di ng ofa plastjc ter) arqund_ sel ected areas

15 of said struct uirDeAIn@ageg urt eﬁ ﬁa?t@ f said sub
stantial ly fl-af* &6kBaet Ay BrRufaahu imcoer Gdirgdefr ehpment
sai d doeas. hedridy netcheshidc merHodgedmprcd siing Zhe stéps of
wherein sai @) f%ﬁg\hﬂir@ar ks anssdaerranept |y def eomRder ing
to torm h@ggrez for contacting and holding a battery.

4. et Nod" actor di ng to claim2, wherein said

further partd Awlgdpgademliogtdef spfeyied psprndomelected

nect i emwepadsef 5.saAdnesthod-taceor teagit amy dassof doke gap

precedridgelNGyClRiitB slbdtbiel a EOPPELSE NGohABet ing struc-

prece iur]], ste of formng said substantially fla

structure’froma blank by etching. 6..A carrier )

el éfent for €4 hegrrageRibY nedrfaringur egidsi sybgtantially
nmet hodlaccetadungute bBpybenéiwd iteapsey SOidedtnlYeast one
cl ai mggp/. A carrier elenment according to claimsé,

wherein said further parts are arranged,so_as to form .
the Fixed- oot A thetn ep s pE S MO R o uhBrafn baid
accorapﬁédﬂggaﬁ§'gnéﬂgﬁtlc material around selected areas

15 of said structure leaves further parts of said sub-
stantially flat conducting structure protruding from
said areas. _ :

) .3. A method according to claim 2, wherein said
further parts are permanently deformed to form tabs

20 for contacting and holding a battery.

4. A method according to claim 2, wherein said
further parts are permanently deformed to form con-
nection pads.

5. A method according to any one of the preced-

25 ing claims, further comprising the preceding step of
forming said substantially flat structure from a
blank by etching.

6.. A carrier element for a hearihg aid manufac-
tured using a method according to any one of the pre-

30 ceding claims.

7. A carrier element according to claim 6,
wherein said further parts are arranged so as to form
the fixed contacts of a switch.

8. A carrier element according to any one of

35 claims 6 to 7, wherein said plastic material around
at least one of said selected areas of the structure
comprises a plane surface.



35 clainms 6 to 7, wherein said plastic materi al
iaround at |east one of said selected areas of the
structure conprises a plane surface. WO 2004/ 100606

F;gg EK;g gﬁl 000307 13 9. A carrier elenent accordin
it clains 6 to 8, wherein said plZsipr2003/000307
mat eri al around at | east one of said selected areas

of the structure conprises a surface provided with
recesses exposing 5 partially said conducting

structure. 10. A carrier elener3 according to any one

of clains 6 to 9, wherein said plastic nateri al ’
around at |®ash emercbrsaildmeakeciebralioas «f 4Re one of

Structel£imL OSPELSES aahte‘flagﬁu@alﬁr tn::Chln q:%%rl%t I I%‘ound
el emeng, %gtl %}Cgfrl ery eeggeiecg: ccor 1q any :
of ol g X Lpatd s fsrtel\a@ et}l’fea|structure
ar ound™ R 1585512 oferfACR apBOkfled  wdthr exesesiseshexposing
st r etk iaddyperddscandurtiace s&&&@t&&eto form part of
t he hous- lﬂQJOancgﬁﬁiéﬁgeﬁ%ﬁEné5 r{q bny one of
el emendy AGgordlipg ko gk gne of 3 Rt ife MEExiglq anpund
wher el% ﬂlf east sofie "Connett P8 p&de &Fe Agad a5e
the vi T3P ot Tp e ARltatedsdreas tof dieowtidvenure
to coremprisesmanéliscnin divel eClehABchi 6pePREULE dMURLR]
on 1gai d surf@ace.n 28arrier element according to any one of
claims 6 to 10, wherein said plastic material arcund
at least one of said selected areas of the structure
comprises a surface adapted to form part of the hous-
ing of a hearing aid.

15 12. A carrier element according to any one of
claims 6 to 11, wherein at least some connection pads
are arranged ip the vicinity of the plane surface so

~as to allow them to contact terminals of an electron-

ics module mounted on said surface.
20 .



