
COOLING COMPOUNDS This invention relates to a method
for providing a cooling sensation and to compounds
that provide this effect. Cooling compounds, that is,
chemical compounds that impart a cooling sensation to
the skin or the mucous membranes of the body, are well
known to the art and are widely used in a variety of
products such as foodstuffs, tobacco products,
beverages, dentifrices, mouthwashes and toiletries.
One class of cooling compounds that has enjoyed
substantial success is that of the Nsubstituted
p-menthane carboxamides. Examples of these compounds
are described in, for example, British Patent GB
1,421,744. Although some of the compounds of the prior
art have been successfully commercialized, the
intricate structures of the carboxamide moiety make
difficult to produce. These chemicals can only be
offered at high price, which limits their use in
consumer products. It has now been found that a
category of simple arylcarboxamides of formula I are
good cooling compounds and can easily be made from
commercially available benzoic acids. The invention
therefore provides a method of providing a cooling
sensation to the skin or the mucous membranes of the
body by applying thereto a compound of Formula I in
which X is H or (CH2)n-R, n is 0 or 1, Y and Z are
selected independently from the group consisting of H,
OH, phenyl, C1-C4 straight or branched alkyl, or, a
C1-C4 straight orbranched alkoxy, or X and Y form
together a bivalent radical selected from the group
consisting of -0-CH 2-O-, -N=CH-O- and -N=CH-S- which
forms together with the carbon atoms to which they are
attached a 5-membered ring, i.e. a 1,3-dioxalane ring,
a 1,3- oxazole ring or a 1,3-thiazole ring
respectively; and R is a group with non-bonding
electrons, R1 is H, CH3, C2H5 or C3-C5 branched alkyl,
R2 and R3 are CH3, C2H5 or C3-C4branched alkyl, or two
or more of R1, R2 and R3 taken together form a
monocyclic, bicyclic or tricyclic radical of up to 10
carbons provided that R1, R2 and R3 together comprise
at least 6 carbons. R1, R2, R3 and the carbon to which
they are attached may be, for example, para-menthyl,
bornyl or adamantyl. R1, R2, R3 maybe chiral or
racemic. Particular compounds are those in which R1is
methyl and R2 and R3 are isopropyl, and in which R1,
R2 and R3 are all ethyl. Particular compounds are
those in which X is in the 4-position. Other
particular compounds are those in which X is in the
4-position and Y and Z are H, OH, OMe or methyl or X
and Y form together a bivalent radical selected from
the group consisting of -0-CH -O-, - N=CH-O- and
-N=CH-S-, thus forming together with the carbon atoms
to which they are attached a 5-membered ring, i.e. a
1,3-dioxalane ring, a 1,3-oxazole ring or a
1,3-thiazole ring respectively. Particular groups R
with non-bonding electrons are halogens, OH, OMe, NO2,
CN, Ac, SO2NH2, CHO, CO2H, CONH2, C1-C4 alkyl
carboxylates such as CO2Et, C1-C4 alkylamides such as
CONHMe or heterocycles such as:Particular R. 1 5 



rR . 2 and R3 combinations are: A number of the
compounds hereinabove defined are novel. Thus, in a
further embodiment of the present invention, there is
provided a compound of the formula I I in which
X5Y5Z5R1 R R3 are as hereinabove defined, and in which
one of the following provisos applies: (a) R1 and X
are not H, and, R1, R2, R3 and the carbon to which
they are attached form an acyclic moiety; (b) R1 is H5
and R2, R3 and the carbon to which they are attached
form an acyclic moiety, only one of R2, R3 being
isopropyl or r -butyl;(c) R1 is H, R2 and R3 are both
isopropyl, and X is in the 4-position and is not H,
halogen, Me, MeO, NO2, aryl, methylenediaryl,
N-(4-carbamimidoyl-phenyl)-6-methoxy-pyridine-2-
carboxamide, N-(4-carbamimidoyl-phenyl)-benzamide, a
heme derivative and R is not morpholine,
N'-phenylpiperazine, phenylmercaptan,
p-chlorophenylmercaptan, isoquinoline, an N-linked
sulfonamide derivative or an aryl, (d) R1 is H and R2
and R3 are both tert-butyl; X is not H; (e) R1 is H,
R2 and R3 together with the carbons to which they are
attached form a pmenthane ring and X, Y and Z are not
H; (f) R1 is H, R2 and R3 together with the carbons to
which they are attached form a pmenthane ring, Z is H
and neither X or Y is H or OH; (g) R1 is H, R2 and R3
together with the carbons to which they are attached
form a pmenthane ring, Z is H, Y is OH and X is
neither formamide nor NO2; (h) R1 is H, R2 and R3
together with the carbons to which they are attached
form a pmenthane ring, Z and Y are both H, and X is
not H, COOH, quinolinylsulfonamide, CF3, a
methylenediaryl or a heme derivative. Particular
examples of such compounds are those corresponding tb
Formulae II, III and IV, when provisos (a), (b) and
(c) apply, and those corresponding to Formula V when
provisos (e), (f), (g) and (h) apply: p piParticular
examples of useful stereoisomers are
(lR,2S,5R)-5-methyl-2-(l-methylethyl)- cyclohexanamine
[(lR,2S,5R)-menthyl] and
(2S,5R)-5-methyl-2-(l-methylethyl)- cyclohexanamine
[(2S,5R)-menthyl] . The compounds may be easily
prepared by amidation of a benzoyl chloride with an
amine or an aminium chloride salt. Amines where R1 H
can be made from their corresponding ketone according
to Schopohl, M. et al. Synthesis 2003, 17, 2689.
Amines where R1 is C1-C5 alkyl can be prepared from
their corresponding alcohol according to Jirgensons, A
et al. Synthesis 10 2000, 72, 1709-1712 The invention
also provides a method of providing a cooling effect
to a product that will be orally ingested, applied to
the skin or used in a tobacco product, comprising the
incorporation in the product of an effective amount of
a compound as hereinabove defined. 15 The invention
further provides a composition that provides a cooling
sensation to the skin or oral cavity, comprising an
effective amount of a compound as hereinabove defined.
The kinds of compositions in which the compounds
hereinabove defined can be used include 



personal care products such as dentifrices
(toothpastes, tooth gels, mouthwashes), cosmetic and
medicinal preparations, such as tablets, lozenges,
liquids, creams and sprays, foodstuffs 20 and
confectionery, hard candy, beverages, etc. The
"effective amount" required will naturally vary quite
widely, depending on the natures of the compound and
composition, the type of application and the extent
and nature of cooling effect desired. As a result, any
quantities given can only be approximations at best.
25 However, typical concentrations are a maximum of
5000ppm, that is, 0.5% by weight of the composition.
As a general rule, between 50 and 3000ppm are all that
is required for a solidcomposition. In the case of
beverages, as low as 15ppm maybe sufficient to
generate a desired cooling effect. In addition to the
cooling compounds, the compositions may contain all
the normal ingredients known to the art that are
useful in such compositions, in art-recognised
quantities. More than one compound of the type
hereinabove described may be used in the compositions
according to this invention. In addition, the
compounds may be used in conjunction with other known
and/or commercially-available cooling compounds. Such
compounds include menthol, menthone, isopulegol,
N-ethyl p-menthanecarboxamide (WS- 3),
N,2,3-trimethyI-2-isopropylbutanamide (WS-23), menthyl
lactate, menthone glycerine acetal (Frescolat(r) MGA),
mono-menthyl succinate (Physcool(r)), mono-menthyl
glutarate, O-menthyl glycerine (CoolAct(r) 10) and
2-sec-butylcyclohexanone (Freskomenthe(r)). The
incorporation of the compounds into the compositions
maybe achieved by entirely conventional means. The
invention is now further described with reference to
the following non-limiting examples. Example 1
Preparation of menthylamine 41.69g of hydroxylamine
hydrochloride were dissolved in 20OmL of water. Under
ice cooling, 4Og of NaOH pellets were added. After the
NaOH was dissolved, 6 1.7g of LMenthone were added
over a period of lOminutes. The mixture was stirred at
RT for 7Oh. The mixture, containing white solid balls,
was extracted twice with MTBE. The organic layers were
washed with water and brine, dried over MgSO 4 and
concentrated to give 67g of white solid which is
reacted with 12g of lithium aluminum hydride in 30OmL
of MTBE, under ice cooling. The mixture was stirred
for 96 hours at Room Temperature. The light grayish
suspension was treated with acetone and with 4OmL of
HCl (IN). The yellowish supernatant was acidified with
HCl (37%) and extracted twice with MTBE. The organic
layers were washed with HCl (IN). The combined aqueous
layers were neutralized withNaOH pellets to pH 13 and
extracted twice with MTBE. The organic layers were
washed with brine, dried over MgSO4 and concentrated
to give 42.3g of a yellowish liquid which is purified
by distillation. 5 Example 2 Preparation of
1-methyl-l-isopropylisobutylaminium chloride 18. Ig of
1-methyl- 1-isopropylisobutanol and 15.74g of
Chloroacetonitrile are dissolved in 27.2mL of acetic
acid and the mixture was cooled in an ice bath. 27.3g
of sulfuric acid was 



added over a period of 20minutes. The mixture was
stirred at O0C for Ih and for another 4h 10 at room
temperature. The mixture was quenched with ice and
extracted with MTBE. The organic layers were washed
twice with NaHCO3, brine, dried over MgSO4 and
concentrated to recover 32.3 g of a yellow oil
containing N-I -methyl- 1-isopropylisobutyl 1-
chloroaceamide with the following properties: IHNMR
(300MHz, CDC13) d in ppm (two rotomers): 6.4 and 6.05
(broad s., IH), 3.92 and 15 3.97 (d, 2H), 2.09 and
1.93 (m, 2H), 1.37 and 1.32 (d, 3H), 0.93 and 0.84 (m,
12H) 13CNMR (75MHz, CDC13) d in ppm (two rotomers):
165, 164.5, 63.1, 58.2, 45.25, 43.4, 43.1, 34.35,
26.95, 26.9, 24.6, 24.2, 17.7, 17.5, 14.7, 16.6, 8.35
MS/EI: 207 (M+'), 205 (M+ ), 192, 190, 164, 162, 150,
148, 136, 134, 97 20 This oil was mixed with 13.7g of
thiourea and 5OmL of acetic acid in 250 mL of ethanol.
The mixture was heated at reflux overnight. 50OmL of
water was added and the suspension was stirred at room
temperature for 30minutes. NaOH pellets are added to
set the solution to alkaline pH. The yellowish
solution was extracted three times with pentane and
the organic layers were washed with brine and dried
over MgSO4. 1 L of HCl in Et20 (IM) was added 25 and
the mixture was stirred at room temperature for Ih.
The mixture was concentrated to obtain 5.3g of white
crystals with the following physical properties: IHNMR
(300MHz, CD3OD) d in ppm (two rotomers): 2.12 and 2.02
(heptuplet, 2H), 1.37 and 1.31 (s, 3H), 1.03 (ddd,
6H), 0.92(dd, 6H) 13CNMR (75MHz, CD3OD) d in ppm (two
rotomers): 63.3, 59.3, 47.2, 33.8, 27.75, 24.5, 30
24.3, 24.2, 17.7, 17.4, 17.1, 16.9, 8.5 MS/EI: 263
(M+'), 248, 220, 192, 152, 135, 107, 92Example 3
Preparation of 1, 1-diethy propylamine 16g of
1,1-diethylpropanol was treated in a way similar to
that of example 2 to give the desired product with the
following physical properties: 5 IHNMR (300MHz, CDC13)
d in ppm: 1.33 (qd, 6H), 0.82 (td, 9H) 13CNMR (75MHz,
CDC13) d in ppm: 53.2, 31.4, 7.6 MS/EI: 114 (M-I +),
98, 86, 69, 56 Example 4 Preparation of
N-1-methyl-l-isopropylisobutyl anisamide 10 0.1Og of
1-methyl- 1-isopropylisobutylaminium chloride from
example 2 and 0.2Og of pyridine were dissolved in 5mL
of MTBE and 0.16g of p-anisoyl chloride were added.
The mixture was stirred at room temperature overnight.
The resulting suspension was partitioned between MTBE
and NaHCO 3 and extracted with MTBE. The organic
layers were washed with brine, dried over MgSO4 and
concentrated to 15 obtained 0.38g of crude product,
which was was purified by recrystallization in hexane.
IHNMR (300MHz, CDC13) d in ppm (two rotomers): 8.1 and
7.68 (d, 2H), 6.99 and 6.90 (d, 2H), 5.88 (broad s.,
IH), 3.83 and 3.9 (s, 3H), 2.19 and 2.04 (heptuplet,
2H), 1.44 and 1.2 (s, 3H), 0.99 (dd, 6H), 0.86 (dd,
6H) 13CNMR (75MHz, CDC13) d in ppm (two rotomers):
166, 163, 133, 128.5, 128, 114.5, 20 113.5, 57.9,
55.3, 49.7, 44.8, 27.0, 26.9, 25.5, 24.7, 24.4, 17.9,
8.5 



Example 5 Following the same procedure according to
Example 4 the compounds listed in Table 1 were
synthesised. 25 Table 1:A hinge assembly for a hearing
aid. The present invention generally relates to a
hearing aid. More specifically the invention relates
to a hinge assembly for a hearing aid, in particular a
hinge assembly for a lid of a battery compartment of a
hearing aid. The invention also relates to a method
for assembling such a hinge assembly. It is well known
in the field of hearing aids to provide the ON/OFF
switching function in connec tion with the battery
compartment. An example can be found in US-A-5588064 .
Also, hearing aids, in which the battery com partment
is fixed in the housing and covered by a pivotally
movable lid are known. An example of such is found in
US-A- 5675657 , where, in one embodiment, the battery
is inserted axially into the battery com partment and
covered by a pivotally movable lid, which also serves
as ON/OFF switch. Having both the opening motion and
the actua tion motion for the off operation as the
same motion, however, may be undesirable, because it
involves the risk of opening the battery compartment
entirely in stead of simply interrupting the electric
circuit . This may lead to the battery falling out and
getting lost. It is therefore desirable to provide the
ON/OFF switching motion as a sliding motion of the
movable lid, and the opening motion for removal of the
battery as a pivotal motion. Furthermore, in
connection with pivotal lids for battery compartments
it has been known to provide a metal shaft located in
recesses in the hearing aidhousing and passing through
a bore in the lid. The use of a metal shaft in
connection with the lid, how ever, has the drawback
that if the lid is subjected to excessive forces, e.g.
if the hearing aid is dropped and inadvertently
stepped upon, the lid or even the housing of the
hearing aid will break. 



It is an object of the present invention to provide a
hinge assembly, in particular for a hearing aid, which
provides the desired switching facilities and
overcomes the above drawbacks. According to a first
aspect of the invention this object is achieved by a
hinge assembly for a hearing aid, in particular for a
lid of a battery compartment of a hearing aid, said
hinge assembly comprising a first part, a second part
and a third part comprising a shaft, said first part
comprising a pair of grooves adapted for receiving
respective end parts of said shaft, both of said
grooves being open at one end generally facing away
from said battery compartment, said second part
comprising a through bore adapted for receiving a
portion of said shaft between said respective end
parts, said hinge assem bly further comprising means
for limiting the linear motion of said end parts in
said grooves. Such an assembly provides the
possibility of having an easily removable shaft, for
easy replace ment in the event it should break. This
is achieved because means for limiting the linear
motion of said end parts in said grooves, allows the
grooves to be reopened in order to insert a new shaft
in the grooves. Moreover the fact that the grooves
face away from the battery compartment, prevents the
lid from being drawn out of the groove when the lid is
movedfrom the closed ON-POSITION to the closed
OFFPOSITION. According to a preferred embodiment, said
first part is associated with the battery compartment,
said second part is associated with the lid and a
third part comprises the shaft. This allows the
grooves to be formed integrally with the first part
which again may be formed integrally with the part
closing the hearing aid housing, which is more
convenient because there is more room on the closing
part than on the lid. The first part may thus be made
bigger and stur dier. According to a preferred
embodiment, a central part of said portion of said
shaft has a larger cross-sectional dimension than said
end parts, said central part having a cross-sectional
dimension es 



sentially corresponding to the diameter of said
through bore and said end parts having a diameter
corresponding essentially to the width of said
grooves. This allows the ends of the shaft protruding
from the through bore to flex radially in said bore.
In particular, in a preferred embodiment ta pered
transition parts are located between said central part
and said end parts. Preferably said end parts and said
central part are cylindrical and the transition parts
frusto-conical . This allows the shaft to have good
strength while maintaining the de sired flexibility.
In one embodiment said hinge assembly comprises means
for securing the lid in the closed ON-POSITION. This
prevents inadvertent switching-of f of the hearing
aid, and consequently the positioning of the lid in a
position where it might inadvertently be opened. In a
specific embodiment said means, said first part and
said second part comprise a linear cam arrangement
with a cam surface and a cam follower. This allows the
controlled motion of the lid between at least two
stable rest positions, in particular the ON-POSITION
and the OFF-POSITION. In another embodiment said hinge
assembly comprises means for securing the lid in the
open posi tion. This provides a stable open position,
allowing insertion and/or removal of the battery
without the lid getting in the way. In a specific
embodiment of said means, said first part and said
second part comprise a rotary cam arrangement with a
cam surface and a rotary cam fol lower. This allows
the controlled motion of the lid between at least two
stable rest positions, in par ticular the OFF-POSITION
and the open position. In both of said above
embodiments, the flexi bility of the shaft allows the
movement of the cam followers over the cam surfaces
between the stable positions, because the flexing
thereof allows deflec tion of the lid in a direction
transverse to the linear direction of movement or in a
direction perpen dicular to the axis of the pivotal
motion. 



According to a specific embodiment said means for
limiting the motion of the end parts, comprise means
for closing said grooves at said open ends . This
prevents the end parts of the shaft to inadver tently
leave the grooves during manipulation of the lid, such
as during the ON/OFF switching motion.According to
another preferred embodiment, said means for closing
said grooves comprise a fourth part. This part may
then conveniently be manufactured as a separate part .
According to a further preferred embodiment, the
fourth part comprises snap acting locking means
adapted for cooperation with said first part. This is
advantageous because it allows an easy assembling of
the hinge assembly, while also allowing the assembly
to be disassembled for possible repair. According to a
second aspect of the present in vention, there is
provided a method for making a hinge assembly for a
hearing aid, said methods com prising the steps of
providing a shaft having respective end parts,
providing a first part comprising a pair of grooves
adapted for receiving said respective end parts of
said shaft, both of said grooves being open at one end
generally facing away from said bat tery compartment,
providing a second part comprising a through bore
adapted for receiving a portion of said shaft between
said respective end parts, provid ing a means for
closing said grooves at said open ends, inserting said
shaft in the through bore of the second part in such a
way that the end parts of said shaft extend from
respective ends of said through bo re, inserting said
end parts of said shaft in respec tive grooves in the
first part, closing said grooves with said means for
closing the grooves . This method constitutes an easy
way of assembling the hinge arrangement. This is
particularly ad vantageous if the hinge assembly has
to be re assembled, e.g. after replacement of a broken
part thereof .According to a preferred embodiment of
the method according to the invention, said closing
means is provided as a separate fourth part, and said
grooves are closed by means of said fourth part . 



This allows the method to be performed manu ally.
According to a further preferred embodiment of the
method according to the invention, said fourth part
comprises snap acting locking means adapted for
cooperation with said first part, and said fourth part
is snapped into engagement with said first part. This
is in particular advantageous in order to allow the
manual assembly of the hinge arrangement. The
invention will now be described in further detail
based on a non-limiting exemplary embodiment, and with
reference to the drawings. In the drawings, fig. 1
shows a hearing aid with a hinge assem bly according
to the invention, fig. 2 shows a battery compartment
for insertion in the hearing aid housing comprising a
lid and a hinge assembly according to the invention,
the lid being in the closed ON-POSITION, fig. 3 shows
the battery compartment of fig. 2 with the lid being
in the closed OFF-POSITION, fig. 4 shows the battery
compartment of fig. 2 with the lid being in the open
OFF-POSITION, fig. 5 shows an exploded view of the
battery compartment of figs. 2 to 4 including the lid
and hinge assembly, fig. 6 shows a detailed view of
the shaft of the hinge assembly according to the
invention,fig. 7 shows a detailed view of the lid com
prising the hinge assembly according to the inven
tion, fig. 8 shows a detailed view of the fourth part
with snap acting locking means adapted for closing the
grooves of the hinge assembly, fig. 9 shows a detail
view of the battery com partment comprising the hinge
assembly of the present invention, fig. 10 shows a top
plan view of the battery compartment with the fourth
part in place but without the lid and the shaft, fig.
11 shows a cross section taken along the line XI-XI of
fig. 10, and fig. 12 shows a detail view corresponding
to 



the encircled part of fig. 11. In fig. 1 is shown a
perspective view of an ITE type hearing aid 1 . The
hearing aid 1 is equipped with a hinge assembly
according to the invention. Though an ITE type hearing
aid is used to illustrate the invention, it should be
noted that the hinge as sembly could also be used in
other types of hearing aids, such as BTE type hearing
aids or CIC type hear ings aids. The housing of the
hearing aid 1 comprises an earplug 2 . The earplug 2
has an open end, in which a closing part 3 comprising
the battery compartment 4 is inserted. The closing
part 3 comprises a first part 5 of the hinge assembly.
The closing part 3 also comprises microphone inlet
ports 3a, 3b. The earplug 2 may comprise a vent
opening 2a. As an alternative the hearing aid housing
could be comprise a further, intermediate part, e.g. a
faceplate, the faceplate then having an appropriate
cut-out for receiving theclosing part. In that case
the vent opening would preferably be located in the
faceplate. In fig. 1 the battery compartment 4 is
covered by a lid 6 , and thus not visible in fig. 1 .
In the lid 6 a push-button 7 is located. A s can be
seen from figs. 4 , 5 or I1 this push-button 7 is
associated with switching means 8 allowing e.g.
programme selection for the hearing aid 1 . The
earplug 2 , the closing part 3 and the lid 6 are
preferably made of the same plastic material e.g.
polyoxymethylen (POM) , which has good properties re
garding resiliency and form stability. The push button
7 would normally be made of a different mate rial to
avoid squeaking when the engaging parts of the lid 6
and the push-button 7 get worn. Figs. 2-4 show the
closing part 3 comprising the battery compartment 4 .
For illustration purposes there is no battery in the
battery compartment 4 . It also shows the lid 6 in
three different positions with respect to the closing
part 3 . The three dif ferent positions correspond to
different states, e.g. operation modes, of the hearing
aid 1 . Fig. 2 corre sponds to the hearing aid 1 in a
switched-on state. Fig. 3 corresponds to the hearing
aid 1 in a switched-off state. Fig. 4 represents an
open position 



where a battery may be inserted in, or has been
removed from, the battery compartment 4 . The lid 6 of
the hearing aid 1 may be moved linearly between the
positions of figs. 2 and 3 by the user, as indicated
by the double arrow A in fig. 3 . Also, the user may
pivot the lid 6 between the po sitions of figs. 3 and
4 as indicated by the double arrow B in fig. 4 . As
will be described below, thehinge assembly has means
for holding the lid 6 in all three positions of figs.
2 to 4 . Fig. 5 is an exploded view of the closing
part 3 together with the various parts of the hinge
assembly including the lid 6 . According to the
preferred embodiment, the hinge assembly comprises
four parts, namely a first part 5 , in the form of a
bearing block with grooves 9 , where the grooves 9
each have at least one open end 9a; a second part 10
comprising a through bore 11; a third part in the form
of a shaft 12; and a fourth part 13 adapted to close
said grooves 9 at their open ends 9a. The open ends 9a
of the grooves 9 generally face in the direction away
from the battery compartment 4 , i.e. to the left in
the plan view of fig. 10. The first part 5 may be an
integral part of the closing part 3 , e.g. moulded as
an integral part thereof. However, as can best be seen
in fig. 11, the first part 5 and the closing part 3
may be provided as two separate parts. This has the
advantage that the one and the same design of the
first part 5 may be used with different closing parts.
Similarly, the second part 10 may be provided as
either a separate part or as an integral part of the
lid, e.g. moulded as an integral part thereof. The
through bore 11 in the second part 10 may be pro vided
during moulding, or it may be drilled subse quently.
The through bore 11 is adapted for receiving a middle
portion 15, 16 of the shaft 12. The shaft 12 is shown
in greater detail in fig. 6 . Preferably the shaft 12
is made of polyacrylamid (PAA) . The shaft 12 has two
preferably cylindrical end parts 14. Between the two
end parts 14 lies a middle portion 15, 16. The middle
portion comprisesan essentially cylindrical centre
part 15 with a lar ger diameter than the end parts 14
and two transition 



parts 16 between the centre part 15 and the respec
tive end parts 14. The diameter of the centre part 15
is preferably selected so that it has a light press
fit in the through bore 11, thus securing the shaft 12
against axial movement as well as rotary movement with
respect to the through bore 11. Preferably, the
transition parts 16 are frusto-conical . Preferably,
the shaft 12 is also made of POM. It should be noted
that, because the shaft 12 need not rotate in the
through bore 11 neither the central part 15 of the
shaft 12 nor the through bore 11 need to be
cylindrical. Rather, they may have instead have other
cross-sectional shapes than circu lar, e.g. polygonal.
In that case too, the shaft 12 and the through bore 11
preferably have the same cross-sectional shape.
Evidently, the transition parts 16 may in that case
have a cross section differing from circular, e.g.
have the same polygonal cross-section as the centre
part 15. In this respect it should also be noted that,
the transition parts 16 need not have a taper, but
could have the same crosssectional dimensions along
their entire length. Thus, the cross-sectional
dimensions of the centre part 15 of the shaft 12 is
adapted to the cross-sectional dimensions of the
through bore 10. The diameters of the end parts 14 are
adapted to the width of the grooves 9 . The length of
the shaft 12 is selected so as to allow the end parts
14 to extend from either end of the through bore 11,
when the shaft is inserted therein. Preferably, as
will be explained below, the tips of the shaft 12 have
a cham fer 17. To assemble the hinge assembly the
shaft 12 is inserted into the bore 11, such that the
end parts 14 extend from the through bore 11 at both
ends thereof. The end parts 14 of the shaft 12 are
then inserted into the respective grooves 9 in the
first part 5 from the open ends 9a. With the ends 14
of the shaft 12 placed in the respective grooves 9 ,
the shaft 12 may now slide freely along the lengths of
the grooves 9 , as well as rotate therein. Preferably,
the shaft 12 may also rotate in the through bore 11 in
the sec 



ond part 10. To prevent the end parts 14 from sliding
out of the open ends 9a of the grooves 9 , the fourth
part 13 is then mounted. In order to secure the fourth
part 13 in the desired place, where it closes the open
ends 9a of the grooves 9 , it has snap acting locking
means coop erating with the first part 5 . These are
best seen in fig. 8 . The locking means comprises two
recesses 19 adapted to fit over corresponding
protrusions 18 in the closing part 3 , so as to guide
the fourth part 13 into the desired position. To
secure the fourth part 13 in this desired position it
furthermore has two notches 21 in the surfaces which
close the grooves 9 . These notches cooperate with
bosses 22 arranged next to the open ends 9a of the
grooves 9 . When the re cesses 19 of the fourth part
are slid over the corre sponding protrusions 18, the
notches 21 engage their corresponding bosses 22 and
secure the fourth part in place. This secured position
is shown in the cross sections of figs. 11 and 12. If
it is necessary to disassemble the hinge arrangement,
e.g. for replacement of some broken part thereof, the
reverse move ment may be effected, thereby disengaging
the notches 21 from the bosses 22. With the hinge
mounted this way the lid 6 may be moved between the
three positions illustrated in figs. 2 to 4 . In the
closed ON-POSITION of fig. 2 , the lid 6 is secured
against rotational movement so as to avoid inadvertent
opening of the battery compartment 4 . This is
effected by means of undercut parts 23 on the lid,
which during linear motion of the lid 6 from the
position of fig. 3 to the closed OFF-POSITION of fig.
2 slide under similar undercut parts 24 on the clos
ing part 3 . To secure the lid from undesired linear
motion, i.e. out of the closed ON-POSITION of fig. 2
back to the closed OFF-POSITION of fig. 3 , the lid 6
and the closing part 3 have a linear cam arrangement
with a cam surface cooperating with a cam follower. In
the preferred embodiment, the linear cam follower is
pro vided as a rounded middle part 27 of the second
part 



10, best seen in fig. 5 and fig. 7 . During linear mo
tion this rounded middle part 27 is pressed over a
raised part 28 forming at least a part of the
cooperating cam surface. The shape of the shaft 12 as
described above is adapted to facilitate essentially
linear motion of the cam follower along the cam
surface. Because the transition parts 16 get narrower
towards the ends of the through bore 11, the
transition parts 16 of the shaft 12 may flex inside
the through bore 11. This allows the lid 6 with the
rounded middle part 27 of the second part 10 to be
lifted over the raised part28, without the use of
excessive force, while the ends 14 of the shaft 12
remain in the grooves 9 . The lid 6 may thus easily be
slid between the closed ONPOSITION of fig. 2 and the
closed OFF-POSITION of fig. 3 , and vice versa. Since,
during the flexing of the shaft 12, the end parts 14
will tend to engage the sides of the groove 9 , the
end parts 14 have the chamfer 17 mentioned above. For
securing the lid against undesired rotation in the
closed OFF-POSITION of fig. 3 and the open po sition
of fig. 4 , the lid 6 and the closing part 3 comprise
a rotary cam arrangement with a cam surface and a cam
follower. Here the flat surface 26 essen tially serves
as a cam follower in connection with the rotary motion
of the lid 6 . The cam surface is constituted by the
corner 29 between the flat surface 25 and a further
flat surface formed between the edge 30 and the corner
29, together with those two sur faces. This further
flat surface, which is not visible in any of the
figures, has a predetermined angle with respect to the
flat surface 25. Preferably this angle is about 90.
During the rotary motion from the closed OFFPOSITION
of the lid 6 to the open position, or vice versa, the
corner 29 slides along the flat surface 26, which is
best seen in fig 9 . Since the corner 29 has an
increased distance from the centre of the through bore
11, it lifts the lid 6 by flexing the shaft 12 in a
manner similar to the one described above in
connection with the linear motion. Thus, the 



lid 6 effects a top-dead-centre motion against the
resiliency of the shaft 12, which flexes in the
through bore 11, allowing the lid 6 to move from
onestable position where the flat surface 25 engages
the flat surface 26, and another stable position where
the invisible flat surface engages the flat surface
26. Thus, in the closed OFF-POSITION, the lid is
prevented from opening forced open by the battery,
which is biased towards the lid by a contact spring 31
in the bottom of the battery compartment 4 , best seen
in fig. 4 and fig. 5 . In the open position, on the
other hand the lid 6 is held in an open position, so
as not to interfere with the manipulations of the
battery during insertion and removal thereof. In the
preferred embodiment, the corner 32 and the surface 33
at the other end of the second part 10 do not
constitute or comprise a cam. Rather, as is best seen
in fig. 7 , they are located much closer to the centre
axis of the through bore 11. This allows the surface
33 to slide over a fixed contact arranged in or on the
surface 34 in the closing part 3 . The fixed contact
is connected to the electronics within the earplug 2
of the hearing aid 1 , in order to pro vide power
supply thereof . The lid 6 comprises a number of
movable con tacts 35, 36, 37. When the lid is closed,
the con tacts 37 engage the one of the terminals, in
the present case the positive terminal, of a battery
placed in the battery compartment . As long as the
battery lid 6 is closed, the contacts 37 remain in
contact with the battery terminal . When the lid 6 of
the hearing aid 1 is moved from the closed
OFF-POSITION to the closed ONPOSITION, the surface 33
passes over the surface 34 allowing the contact 35 to
engage the fixed contact mounted in or on that surface
34. This closes thesupply circuit from the battery to
the electronics in the earplug 2 in the hearing aid 1
, thus switching the hearing aid 1 on. During the same
motion the cam follower 27 is moved past the raised
part, thus securing the lid 6 in the ON-POSITION. If
the movement is reversed, the lid 6 will move to the
OFF-POSITION where the contact 35 does not engage the
fixed con 



tact in or on the surface 34 . Similarly, when the lid
6 of the hearing aid 1 is moved from the closed
OFF-POSITION to the closed ON-POSITION, the contact 36
of the switching means 8 passes over the surface 38 of
the closing part 3 , in or on which surface 38 a
further fixed contact is mounted. The fixed contact is
connected to control circuitry within the hearing aid
housing 1 . The con tact 36, however, does not engage
the contact in or on the fixed surface 38 during this
motion. The con tact 36 may however be brought into
engagement with the contact in or on the surface 38,
by pressing the push-button 7 . When the push-button
is released, the contact 36 will move out of
engagement with the fixed contact in or on the surface
38, by its own resil iency. Pressing the push-button
repeatedly will pro vide a number of impulses for the
control circuitry of the hearing aid 1 , thereby
allowing e.g. change of programme .P A T E N T C L A I
M S 1 . A hinge assembly for a hearing aid, in par
ticular for a lid of a battery compartment of a hear
ing aid, said hinge assembly comprising a first part,
a second part and a third part comprising a shaft,
said first part comprising a pair of grooves adapted
for receiving respective end parts of said shaft, both
of said grooves being open at one end generally facing
away from said battery compartment, said second part
comprising a through bore adapted for receiving a
portion of said shaft between said respective end
parts, said hinge assembly further comprising means
for limiting the linear motion of said end parts in
said grooves. 2 . A hinge assembly according to claim
1 , wherein said first part is associated with the bat
tery compartment, and said second part is associated
with the lid and a third part comprising a shaft. 3 .
A hinge assembly according to claim 1 or 2 , wherein a
central part of said portion of said shaft has a
larger cross-sectional dimension than said end 



parts, said central part having a cross-sectional
dimension essentially corresponding to the
crosssectional dimension of said through bore and said
end parts having a diameter corresponding essentially
to the width of said grooves. 4 . A hinge assembly
according to claim 3 , wherein tapered transition
parts are located between said central part and said
end parts. 5 . A hinge assembly according to claim 4 ,
wherein said end parts and said central part are
cylindrical, and said transition parts are
frustoconical . 6 . A hinge assembly according to any
one of the preceding claims, wherein said hinge
assembly comprises means for securing the lid in the
closed ONPOSITION. 7 . A hinge assembly according to
claim 6 , wherein said first part and said second part
comprise a linear cam arrangement with a cam surface
and a cam follower. 8 . A hinge assembly according to
any one of the preceding claims, wherein said hinge
assembly com prises means for securing the lid in the
open posi tion. 9 . A hinge assembly according to
claim 8 , wherein said first part and said second part
comprise rotary cam arrangement with a cam surface and
a ro tary cam follower. 10. A hinge assembly according
to claim 1 , wherein said means for limiting the
motion of the end parts, comprise means for closing
said grooves at said open ends . 11. A hinge assembly
according to any one of the preceding claims wherein
said means for closing said grooves comprise a fourth
part. 12. A hinge assembly according to claim 11,
wherein said fourth part is provided as a separate
part . 13 . A hinge assembly according to any one of
the preceding claims wherein the fourth part com
prises snap acting locking means adapted for coopera
tion with said first part. 14 . A method for making a
hinge assembly for ahearing aid, said method
comprising the steps of 



providing a shaft having respective end parts,
providing a first part comprising a pair of grooves
adapted for receiving said respective end parts of
said shaft, both of said grooves being open at one end
generally facing away from said battery compartment ,
providing a second part comprising a through bore
adapted for receiving a portion of said shaft between
said respective end parts, providing a means for
closing said grooves at said open ends, inserting said
shaft in the trough bore of the second part in such a
way that the end parts of said shaft extend from
respective ends of said through bo re, inserting said
end parts of said shaft in re spective grooves in the
first part, closing said grooves with said means for
closing the grooves. 15. Method according to claim 14,
wherein said closing means is provided as a separate
fourth part, and wherein said grooves are closed by
means of said fourth part . 16. Method according to
claim 15, wherein said fourth part comprises snap
acting locking means adapted for cooperation with said
first part, and wherein said fourth part is snapped
into engagement with said first part. 


