WO 2006/081818 PCT/DK2005/000076 A hinge assembly for a hearing
aid. The present invention generally relates to a hearing aid. More
specifically the invention relates 5 to a hinge assembly for a hearing aid,
Wi Partiil#AF a hinge assembly for a lid of a battery compartd¥ePigH45/000076
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 10 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 batt r|¥ c;)g- partg]ent is fixed g} the housing and
covefed By 2% 18 pataty movabfe 11§ A& Khofe An example of such is

found in US-A-5675657, where, in one embodiment, the battery is
inserted axiallyipto the batiery commpartment and.covered y aquivotally 5

movable lid, which also serves as ON/OFF. switch. 20 Having, both the

openitighotian and thé'8&tia SEST MticH fof the 5t oPEfRltionas the- 3t
samecmotom i howevers ardyt be Ondesirdbie iesausedt invelvesithe giskar

of opgning the battery-ponpartment entirely,in- stead of sirpply. ipterupting:
the electric circuit. 25 This may I%ad to the battery falling out and getting

lost. IPTs tReréfofé HaSirabté'to provide HE ON/SER S tchiry fotion 55 a®
slidingghotioh 6 thexmewablel tid, andithe opemirg potionfor removal of

th_e bat-_30 teryas; a piyotal mation, Fyﬁth%morgi'@n@nagcmwﬂhg aids
pivotal lids for batteg compartments it has heen known to vide a

ta ShaRBLARen i Ao SRR thE Fesfihy R TUnCtion in connec-

tion with the battery compartment. An example can be
found in US-A-5BB8B064.

Also, hearing aids, in which the battefy com-
partment is fixed in the housing and covered by a

15 pivotally movable lid are known. An example of such
is found in US-A-5€75657, where, in one embodiment,
the battery is inserted axially into the battery com-
partment and covered by a pivotally movable 1id,
which alsc serves as ON/OFF switch.

20 Having both the opening wmotion and the actua-
tion moticon for the off operation as the same motion,
however, wmay be undesirable, because 17 involves the
risk of opening the battery compartment entirely in-
stead of simply interrupting the electric circuit.

25 This may lead to the battery falling out and getting
iost.

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 o©of the bat-

30 tery as & pivotal motion.

Furthermore, 1in connecticon with pivotal 1lids
for battery compartments it has been known to provide

a metal shaft lccated in recesses in the hearing aid



2 housing 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 5 dropped and
inadvertently stepped upon, the lid or even the housing of the hearing aid
will break. Example embodiments may provide a hinge assem bly, in
particular for a hearing aid, which provides the desired switching facilities
and overcomes the 10 above drawbacks. According to a first aspect of
the present in- vention, there is provided a hinge assembly for a hearing

aid, {p pasticylar for adidf abattery. Sompagment.of afeating aid, said .,
hinge assembly 15 comprising a first part, a second part and a thlréllpart
compiisirigta 8hatE Sald st ﬁggrt EBNprisiH A pait of ‘groovestaddsted for—
receiviag respectivehendipantsatsaid rshaft,:50 aste allow thesshafttoecreq
slid%glon&weslgggtgs gg%%igsgrooges botg fs%\f'qd graoves peing open |
at one 20 end generaIIyJTacing away from said ba te?y co%%]é}fﬁ%nt? QAid =3
secerdpaftccompsing a dreughbole addpted ol regeiving alpartibndf or

said.shaft @%ngge%pﬁ%ixé end parts, wherein a ceptralpart of

said portion of said_shaft has a larger cross-sectional dimension than said
end 25 parts $aPcént 3 pan HaGiNgSa Erd¥s-BEEtOHAF difnehsione assem-
essentiglly corresponding to-thecross-sectional; dimensionraf saidrovides

thro,,ulg bare.and. said_en rts having a . diameter correspondin
essént?all;;1 tg;)sﬁ]éev%%tﬁ %%dggl%“ I&]FOO\]%% la:}ﬂldgs*aefg hinge" as%grerﬁ%?ygfﬂ?t%erthe

lConfisiity 90 ameEnster limiting the linear motion of said end parts of

said shaft in said grrgoves. 2a ,
According to a first aspect of the present in-

vention, there 1is provided a hinge assembly for a
hearing aid, in particular for a lid of a battery
compartment ©of a  hearing aid, sald hinge assembly
15 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, so as to allow the shaft to slide along the lengths
of saild grooves, both of said grooves being open at one
20 end generally facing away from said battery compartment,
said second part comprising a through bore adapted for
receiving a porticn of said shaft between said respective
end parts, wherein a central part of said pertion of said
shaft has a larger cross-sectional dimension than said end
25 parts, said central part having a cross-sectional dimension
egsentially corresponding o the cross-sectional
dimension of said through bore and said end parts having a
diameter corresponding essentially to the width of said
grooves, and saild hinge assembly further comprising
30 means for limiting the linear motion of said end parts of

sald shaft in said grooves.



In example embodiments, an assembly can provide the possibility of

having an easily removable shaft, for easy replacement in the event it

should break. This is achieved because means for limiting the !in 5 ear

motion of said end parts in said grooves, allows the grooves to be

reopened in order to insert a new shaftif the grooves. Moreover the fact

that the grooves face away from the battery compartment, pre- vents the

lid from being drawn out of the groove when 10 the lid is moved WO

2006/081818 PCT/0K2005/000076 3 from the closed ON-POSITION to

the closed OFF-RQ@8IT1©N=Aecordimgitesa preferred emtbiodiment, saidvide

first. part is-associated with th lery, compariment, sai dpart..

is aggo%cia“!fgd with%éc%ig a%a g}%?]rtéqé}grt%%]m%%gésT %heks%%gt\&lgﬁ%gallgsv%f "

the §FBoVES Y hé ForhistPitayrally with the EEHAt wiicF&gaRSmayBek .

fornted integrallyswith the part-elosing the earing aid heusing,gvhigh isy 1n-
ore convenient because 10 tg%r%is maore raom on the clgsin\g ?part than

on the lid" The fitst part may thus be mada bigger and s dier>: 2++oWs

Accbrdingitocapeeferred embadinent,caicentrab pastof said jpostiart ofa new

said;shaft has.a larger 15 crogg-sectignaldimension, than-said engd,parts,.;, .

said central part having a cross-sectional dimension es- sentially
corréSponding tétife didiméter 6P Said tRrovyhBore aR@aRFeRE parts Pre-
havingra diameter correspending essentially tothe width pksajd 262 whan

groqves. T {1&5 §I£ov¥n% %e Q1ends of the shaft protrud'ing



from the through bore to flex radially in said bore. In particular, in a
preferred embodiment ta pered transition parts are located between said
cen- 25 tral part and said end parts. Preferably said end parts and said
Weepiwepdtare cylindrical and the transition parts frusto-coREER R /006076
allows the shaft to have good strength while maintaining the de- sired
flexibility. 30 In one embodiment said hinge assembly comprises means
for securing the lid in the closed ON-POSITION. This prevents
inadvertent switching-off of the hear W032006/081818
PCT/D1C2005/000076 4 ing aid, and consequently the positioning of the
lid infrpesitiehavhefe demight inadvestentlyybe epenetheln aspeeific oFr-
embogdiment said means, said first part and said second part comprise a
linear cam ar- 5 rangement with a cam surface and a cam follower. This

allows the coRtFEIRIcF Ao D e lig BRtieen aredstaiy stabfelfest irst
positipascinipariedarthe: INFPOSITHON and the-OHoRQRSITIEN: N said
angther embodiment said hipge assembly com- 10 prises.meansfor .,
securing the lidin"the open posi- tion. This provides a stable open

positiRT all VARG T E&ftion &ndfoffemoval bf thel Battery Withotit eV dig to
getting=in theway. imaspegificvehediment offsaidmeans: saigh 45 fisstz in

part sajd.s r. ' otary. cam rrapgemen ith.a cam
surfa?:%dén%% ri%cg?gg%?n %%1 08\/[\;/}(%?.L , ist% I‘()glvsr%ﬁ% cﬁw%rroﬁlegﬁj %gcl)étljbrrlwgoft he
the liFFetwven3Htde &St stab @ rest pdsitiBivg an panvictigarthebecause

QEF-PRSHIQN anditbe opem pasitiath<2040 hothof saigabeyen on the
enﬂx%ﬁ@gﬂ%héh%ﬂgék part may thus be made bhigger and stur-
dier,
According to a preferred embodimenﬁ, a central
part of said portion of said shaft has & larger
15 cross-secticnal 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 o©f said
20 grooves.
This allows the ends of the shaft protruding
from the through bore to flex radiazlly in said bore.
In particular, in a preferred embediment ta-
pered transition parts are located between said cen-
25 tral part and said end parts. Preferably gaid end
parte and said central part are cylindriczl and the
transition parts frusto-conical. This allows the
shaft to have good strength while maintaining the de-
sired flexibility.
30 In one embodiment saild hinge assembly comprises
means for securing the 1lid in the closed ON-POSITION.

This prevents inadvertent switching-off of the hear-



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 lin 25 ear direction of
WindleEst%or in a direction perpen- dicular to the axis of thePpil/daroes/ 000076
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. 30 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. 5 According to another preferred embodiment,
said means far, clesidg saitkgrpoves cpnpiise rototicthoparig This pasemayd

then ganvenisatly bemaputactured, as,a separale. pad, e According g 8y

further preférred embodiment, the fourth part comprises snap acting -
locking mean&"adafRA%6E 60 FERR0H TR s&8 fistaterhisfg & first
advaptageousdecalisk italong apeasy assemblirg af thenbinge cam axr-

assembly, while algogllowing the.assermbly, 1Q tg be disassembled forr, ;
possible repair. According a second aspect of the present inven- tion,

thereds {ir8¥idéd’ s nftRod Forimakifg altifige® assetfbly it altfeatfftiaid
said methad comprising-the steps ofpreviding:a shaf havdrg tespective-he

end Qﬁ\g_tmspgsﬁlgrﬂyl{pigg@ first pakt.comprisinga pair of grooves adapted

for receiving said respective end parts of said shaft, both of said grooves

being open atdnéBAG GENTBRP TG awas FonfEaRFpatRRpToly com-

compartieent, nravisinfcar secandrpary camprising athrough boreadajpted-

20 fOE E%Q?.i\/iri‘glfsooggq_i%@PééQidaShgg%\é’e%@)éﬁidposit ion, allowing
ingertion and/or removal of the battery without the
1id getting in the way.

In a specific embodiment of gald meansg, saild

15 first part and sald 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.

20 In both of said above embodimente, 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 f£rangverge to the lin-

25 ear direction of wovement or in a directicn perpen-
dicular to the axis of the pivotal motion.

According to a specific embodiment saild means
for limiting the motion of the end parts, comprise
means for clesing said grooves at said open ends.

30 This prevents the end parts of the shaft to ilnadver-
tently leave the grooves during manipulation of the

lid, such as during the CON/OFF switching motion.



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 25 through bore, inserting said end parts of said shaft in
respective grooves in the first part, closing said grooves with said means
for closing the grooves. n example embodiments, a method can constitute
30 an easy way of assembling the hinge arrangement. This is particularly
advantageous if the hinge assembly has to be re-assembled, e.g. after

rep'aceme”t;f@@o%%%{‘ partthereal. 6 Accardingtg a.preferied . <aiq

embodiment of the method, said closing means is provided as a separate
fourtit paRt, and Saidgfooves aréickedby RiEahs GTOEAIE f66rth Part BT th

Thigaltews theimethogitoheperformed marurallyr According-to arurther 4
prefaegreéj enélgoaQig]Ceentgf Ij[,he method, said fourth part comprises snap
acting Iocl?ing means a&apTed for cooperation with said first 10 part, and
Said fourth parcis shappediinto engdgement withr sdie-firsttharrPlid isamt ,

partigular advantagequs;in oderito sallowdhe, manual assembly ofthe o o, 5
hinge arrangement.” The example embodiments will now be described 15
in f tu%%aiifﬁéseﬁoﬁ?ﬁ%%llﬁﬁitiﬁé eRXefplaly TenBadiRTeRt, -andiwith 18
referenea toathedrawingsa s ¢heidrawingsywfig. drshews,a hearing-aid-withe £
2 hinge agsem: bly acgording to the nvention, 20/fig; 2,shows a battery, ,
compartment for inser- Y/ WS B 9 BSmbLY

10 to be disassembled for possible repair.

According a second aspect of the present inven-
tion, there is provided a method for making a hinge
assembly for a hearing aid, said method comprising the
steps of providing a shaft having respective end paris,

15 providing a first part comprising a pair of grooves
adapted for receiving sald respective end parts of said
shaft, bkeoth of sald grocves being open at ons end
generally facing away from said battery compartment,
providing a second part comprising a through bore adapted

20 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 z way that the end
parts of said shaft extend from respective ends of said

25 through bore, inserting saild end parts of said shaft in
respective grooves in the first part, closing said

grooves with said means for closing the grooves.

Iin example embodiments, a method can constitute

30 an easy way of assembling the hinge arrangement. This
is particularly advantageous 1f the hinge assembly
has to be re-assembled, e.g. after replacement o©of a

brcken part thereot.



tion 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 25 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 30
hinge assembly, fig. 6 shows a detailed view of the shaft of the hinge
assembly according to the invention, WO 2006/081818 )
PCT/DK2005/0008767 figt? shows"d Getied View B iE-ff e6m- Pfising™e
the hingecassemblyiaccosdingdo thesinven-diop - fig-i8ishows:a detalled rate
view. of fe foyrt part_5 vt snap acting locking means adapted for, . -
closing the grooves of the Ringe assembly. fig. 9 shows & detail view of

the baitdry‘com=patment comprising the hinge assembly of the present

igvention, 16fig 510 shows-a topplanatew of the baftery, comparimpent zn -
with the fourth part in place but without the lid and the shaft, fig. 11 shows
a cfdss $ection taken along the line XI-XI of fig. 10, and 15 fig. 12 shows

a detail vieweearrespongingcto dhe encireled part D figotil. dafigdident of

shown a Qﬁé%% ctive vieyof an Ighty%e(?%arigg aid 1. The hearing aid. 1
wit [

. £ . =) LprL . Slia dCTiIn
is equippe a hinge assembly according to the invention, - g

locking means adapted for cocperation with sald first
1C part, and said fourth part i1s snapped into engagement
with said first part.
This is in particuiar advantagecus in order to
allow the manual assembly of the hinge arrangement.
The example embodiments will now be described
12 in further detail based on a non-limiting exemplary
embodiment, and with reference to the drawings. In
the drawings,
fig. 1 shows a hearing ald with a hinge assem-
bly accerding to the invention,
20 fig. Z shows a battery compartment for inser-
tion in the hearing aid housing comprising a 1id and
a hinge assembly according to the invention, the 1id
being in the closed CN-POSITION,
fig. 3 shows the battery compartment of fig. 2
25 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 COFF-POSITION,
fig. 5 shows an exploded view of the battery
compartment of figs. 2 to 4 including the 1id and
30 hinge assembly,
fig. © shows a detailed view of the shaft of

the hinge assembly according tc¢ the invention,



20 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-

Wi getaidsIFhe housing of the hearing aid 1 comprises 25 arP€&Mige2/000076
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 earptug 30 2 may comprise a vent
opening 2a. As an alternative the hearing aid housing could be comprise
a further, intériediate FARYE.g%a RiRePltEthd taephite thén H&&ﬁ]gcaw
approprisie ogt-ciidorieasiving seedd0,2006/081818s to the inven-
PCT/DK2005/000076 8 closing part. In that case the vent opening would

preferably be located in the faceplate. In fig. 1 the battery compartment 4
is covered by Bt 68aftF s hotSISHIRSA i E¥inthetidfs fourth part
push+bition #rSis lecatedsAs ea becseer from figsads bdr Tothisclosing

push-t@tgto&zj gsvggsqgatggewmﬁ&gtcggge%ﬂ;§ 8 allowing e.g.

programme selection for the hearing aid 1. The earplug 2, the closing part

3 and the lid & e preféPaBl§ nfadiFofthe sanTe plastic ifateRa &gy 160

polyoxsimeatkylen (204}, sdhigh hias gondoproperiestyéy gatding cegherngynt
and form stahility. The push- button 7 would normally be made of a
different mate- rial to avoid squeaking when_the engaging parts of the lid

6ldnd the pushiButtoh®” GEtNEM 215 BRysF2- @ shdwitfe Tlosigfpar@s texry
comptising: thedatternyi compastmient 4: k-op diustration parposest therelisut

no batiery in the, pattery.campattment 4. It

fig. 11 ghows a cross section taken along the

line XI-XI of fig. 10, and
15 fig. 12 shows a detaill wview corresponding to
the encirclied part of fig. 11.

In fig. 1 is shown & perspective view of an ITE
tvpe hearing aid 1. The hearihg‘ aid 1 is eguipped
with a hinge assembly according to the invention.

20 Though an ITE type hearing aid is used to illustrate
the inventicn, 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

25 an earplug 2. The earplug 2 has an open end, in which
a clogsing 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 2 also
comprises microphone iniet ports 3a, 3b. The earplug

30 2 may comprise a vent opening 2Z2a. 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 the



also shows the lid 6 in three different positions with respect to the closing

part 3. The three differ 20 ent positions correspond to different states, e.g.

operation modes, of the hearing aid i. Fig. 2 corre- sponds to the hearing
waidogsipsasEwitched-on state. Fig. 3 corresponds to the hearf{ /& 2e0iy0p0076

switched-off state. Fig. 4 represents an open posi 25 tion 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, ag indicated by the double arrow A

in fig. 30 3. Also, the user may pivot the lid 6 between the po- sitions of

figs. 3 andi4as ipdicated iy themdoubte sarronhB inighd. Aspedlihe would

dESCQQ%T‘%Q%%’WhSéN O-2006/981818 FCTY %5@89?&09017@ %if'?%ﬁr.‘g% the

assembly has means for holding the lid 6 in all three positions of figs. 2 to
4. Fi@@%eﬁﬂ%éam%fﬂwéélogﬁf@eﬁ% ?ﬁbg‘“etﬁér%iﬁw tgd thus
various parts ©f the hinge assgema blyincludiag 1hellid 6 2Agaosdinguiodbe 7

preferred, smhodimeRt, the finge assembly gomurises four parts, namely .
a first -part 5, in the form of a bearing block with grooves'9, where the

grooVesd gichtdve at FAstTHROEPpEH Thd Yath sétbhd-partdo means 8
compyisingarit treughbere-iina thied partiatheftormeof-a shaftit; aid

and a fough) pait.13, adgpted tq glose said, qrogyes 9 af theirongnends; ¢

9a. The open ends™9a Of the grooves 9 genérally face in the direction

away? fond i BARBIY CAMRPSrtmant ASi.& AW TetE i £5 BRF platrvied -
figo 18T hestiystapatty Semay(beran, intégrah pars of thecelosigparit3,esg.re-

'“°m8§9&¥%g regiliency and form stability. The push-
button 7 would normally be made of a different mate-
rial to aveoid sqgueaking when the engaging parts of
the 1lid 6 and the push-button 7 get worn.

15 Figs. 2-4 ghow the closing part 3 comprising
the battery compartment 4. Por illustration purposes
there is no battery in the battery compartment 4. It
alse ghows the lid €6 in three different positicns
with respect to the closing part 3. The three differ-

20 ent positions correspond to different states, e.qg.
operation modes, of the hearing aid 1. Fig. Z corre-
sponds to the hearing aid 1 1in a switched-on state.
Fig. 23 corresponds to the hearing aid 1 in =&
switched-off state. Fig. 4 represents an open posi-

25 tion where a battery may be inserted in, or has been
removed from, the battery compartment 4.

The lid & of the hearing aid 1 may be moved
linearly between the positionsg of figs. 2 and 3 by
the user, as indicated by the double arrow A in fig.

36 3. Alsc, the user may pivot the lid 6 between the po-
gitions of figs. 3 and 4 as indicated by the double

arrow B in fig. 4. As will be described below, the



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
20 has the advantage that the one and the same design of the first part 5
Windgopesigled with different closing parts. Similarly, the secd¥dl {Pae20Le003076

may be provided as either a separate part or as an integral part of the lid,
e.g. moulded as an integral part thereof. 25 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.

30 6. Rreterablystbershaftibisrpade dqolyasranyd difPAA)LThe shafk1l
12 has two pref | lindrical end parts 14. Between the two end parts
14 néa%Sn;r mlop?eg%%:rgrsognglrédgl6 1gne m%délge portion comprises WO
2006/081818F G T/OK 20058000878 20%th adsentiafly iimdrAeaisdekdrerart

part 15 wﬁba:l@érgerldrameter t«haﬁﬁhegrphwis 4 apddwhitransitigisem-
parts eIW?i nétf%c? e 56a ndﬁgg C% tIV% e@gleg ag“?’:e érred

The diameter of the céntre part 5is prefer lected so that it has a
light Sre’3fifirrthe tHidtigh boss 1@%%@%@@&9@1%%% BPugganIstts
axial movement asiwell asgotarg mavemeat withrrespect tedbe {hwughock

== T

bore 31 ﬁregggég?s%re tran‘ﬂs]% %rapa tﬁ e16 g%;gg) gt r;(;e%l Cbﬁrekerably, at

10the s aft mad tsho be note ecalise the
shaft 192 flee@ ot Fotate iAfAe Trough PBFeRd ither the eerparsards>
of the-shaftd? nesthe through bate-d lpaeed tnbe eyingsieal. Rathershaft

they%}/h%\éedina fourth part 13 adapted to c¢close said
grooves 8 at thelr copen ends %a. The open ends %z of
the grooves 9 generally face in the direction away
from the battery compartment 4, i.e. to the left in
15 the plan view of fig. 1¢. The first part - may be an
integral part of the closing part 3, e.g. moulded as
an integral part thereof. However, as <an best be
seen in fig. 11, the first part 5 and the closing
part 3 may be provided as two separate parts. This
20 has the advantage that the one and the same design of
the first part S 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 1id, e.g. moulded as an integral part therecf.

B2
wl

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
g middle portion 15, 16 of the shaft 12.

The shaft 12 is shown in gresater detail in fig.
30 6. Preferably the shaft 12 isg made of polyacrylamid
{(pan) . The sghaft 12 has two preferably cylindrical
end parts 1i4. Between the two end parts 14 lies a

middie porticen 15, 16. The middle portion comprises



15 stead 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
WERHWAIEIEIA cross section dif 20 fering from circular, e.g. haREIYBEXB@AH0076

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 cross- sectional dimensions along their entire length.

25 Thus, the cross-sectional dimensionscof the centre part 15 of the shaft

12 is adapted to the cross-sectional dimensions of the through bore 10.

The dBNRISRVARe ehd PS4 e adapied fo HRwidth of e gfootRs"
9. Thedength=ofdthershalfiz1?2 ish30 selectetrsa:as 40 alldw the endpastscisn

to exg%;m%e@@mg&of&% thraugh bore 11, whenthe shaftis o eq -

inser erein. Preferably, as will be ex WO 2006/081818
PCT/BYT200B7006576° 11%plainte eléweifetisofthe Fafttenadsa 1°
chamiferckefErasiembleithethingesassanahly the shadt 12 i iigkertedress

into the bote LL,auch it the endiharts, 14 s extend framthe o, .

bore 11 at both ends theredf. The end parts 14 of the shaft 12 are then
inserted ##6 RE reshetiive HROGRES irfthe st paifs Fromthe BpBRment

endswa Witte Hieeends:- &4 Oﬁmetshaft_igﬂi placed inithe pesffectiely, the
grooyes 3 the;shaft 1.2, 1Q may nqw slide, {reely alapg the lengths of e, |

grooves 9, as vgell as rotate therein, Preferably, the shaft 12 may also
rofaté et itugi bofe 215R tRBSRcCondPart 10. To prevent the end

parts 14 fromglidgigouid 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 te be cylindrical. Rather, they may have in-

1% stead have other creoss-sectional shapes than circu-
lar, e.g. polygonal., In that case too, the shaft 12
and the through bore 11 preferably have the same
crosg-gectional shape. Evidently, the transition
parts 16 may in that case have a cross section dif-

20 fering from circular, e.g. have the same polygonal
cross-section as the centre part 1%. In this respect
it should zlsc be noted that, the transition parts 16
need not have a taper, but could have the same cross-
gectional dimensions along their entire length.

25 Thus, the cross-secticnal dimensions of the
centre part 15 of the sghaft 12 1is 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

30 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 bs ex-



out of the open ends 9a of the grooves 9, the fourth 15 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

Wi @BLIEHP- erating with the first part 5. These are best se@a PRO G 01076
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 25 notches 21 in the surfaces
which close the grooves 9. These notches cooperate with bosses 22

arrangedinexd tedhewpenendsi@a otthegieowrs$ - Whenihe se--Cesa88 -
19 ofgggf rth part are slid over the corre- sponding protrusions 18, the
notches 21 engage their 30 corresponding bosses 22 and secure the

fourth part in Tstace SEis seciert] posiith i@ SPROMM-N thé¢rdds: Sectighst s
of figsnHeanck &2 i Hhitds neeessary ta 1disassembledhediirge arapgement 4

€.g. for replace WO 2599@6/%%%%%?%5%98@%05é 09078, 12 @enkﬁfg%%@ ‘
broken part thereo?,t e reverse move- ment may be e ectea,t ereby

diseng®ingifie BdtdHes 121 ffém the beSdst22L Withthe Hirfde mbaRtEES
this way-the tis6 may-B beimeveghheiween the three positians:tlusikated s

in figs, 20,4, In the closed ON-POSITION, offig. 2,the,lid 6 Js secured. -
against rotational rﬁoviement SO as to a\70id Inadvertent opening of the
battehy? compafmentd. AT THS$Peffeéier] AReERS of undetbutParts-23 2

arcthgalid rwhich tugiwgdinesar ymetioihef thedidi@ figohthesf the grooves
8, 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 cf the open ends %a of the grooves 9, the fourth
15 part 13 is then mounted.

In order to secure the fourth part 13 in the
desired place, where it c¢loses the open ends %a of
the grooves %, it has snap acting locking means coop-
erating with the first part 5. These are best seen in

20 fig. 8., The locking means compriges Two recesseg 19
adapted to £it over correspending protrusions 18 in
the closing part 3, so as to guide the fourth part 13
into the desired pogition. To secure the fourth part

13 in this desired position it furthermcocre has two

Bo
851

notches 21 in the surfaces which close the grooves §.
These notches cooperate with bosses 22 arranged next
to the open ends 9a of the grcoves 9. When the re-
cesgses 19 of the fourth part are slid over the corre-
gponding protrusions 18, the notches 21 engage their
30 corresponding bosses 22 and secure the fourth part in
place, This secured position is shown in the cross
gections of figs. 11 and 12. If it is necessary to

isassemble the hinge arrangement, e.g. for replace-



position of fig. 3 to the closed OFF-POSITION of fig. 2 slide under similar

undercut parts 24 on the clos- ing part 3. 15 To secure the lid from

undesired linear motion, i.e. out of the closed ON-POSITION of fig. 2
Wbt @GS thE closed OFF-POSITION of fig. 3, the lid 6 and thECEIRERIGSHANET6

3 have a linear cam arrangement with a cam surface cooperating with a

cam follower. In the 20 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 4his rounded middle part 27 is

pressed over a raised part 28 forming at least a part of the cooper- 25

sting want swiacecthe shafeof thershafttiras flesaribed aboveds move -

adapied.to faglitale esentiallyineay mation gf; the, cam (ollowgralong ;.
the cam surface. Because the transition parts 16 get narrower towards
the eRds 6F30 th83hRRRFEBore?1 1, the transition parts 16 of the shaft 12

may flex insideithe thietighhore ldokhiseallawms theWid 6 with the toundedy

middlepar 27 of e second part 19 1 be fifted over the yaised nart WO ;
2006/081818 PCT/DK2005/000076 13 28, without the use of excessive

forcefWhte the %hds 14 of the shaft 12 remain in the grooves 9. The lid 6
may thus easily: betsid dietween tie elosedION- POSATHON of figh2 abds &

the closed QRE-FOSIIANof 2410, 3, BAdVIGRNRING, BINee, QUG e o5 9
flexing of the shaft 12, the end parts 14 will tend to engage the sides of

the gréRRE"§theend PRAR“THhafé thE Eharfer-E7 hemtSTRAFABE. ¢ -
Far secueng the:lid agast bpdesised ratdtiomcéercut parts 23 on the

1lid, which during linear metion of the 1lid 6 from the
position of fig. 3 to the closed OFF-PCSITION cf fig,
2 slide under similar undercut parts 24 on the clos-
ing part 3.

15 To secure the 1id from undesired linear motion,
i.e. out of the closed ON-POSITICON of fig. 2 back to
the closed CFF-POSITION of fig. 3, the lid & and the
clesing part 2 have a linear cam arrangement with a
cam surface cooperating with a cam follower. In the

20 preferred embodiment, the linear cam follower is pro-
vided as a rounded middle part 27 of the second part
10, best seen in fig. % 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 cooper-

25 ating 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 1€ get narrower towards the ends of

30 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 middie part 27 of

the second part 10 to be lifted over the raiged part



10 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
WEEHIsg 2 ¥ cam follower in connection with 15 the rotary mbtisiseatrelieh76
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 visi 20 ble in any of the figures, has a predetermined angle
with respect to the flat surface 25. Preférably this angle is about 90.
Duringsthe totapomiotiorhionnike cldsed QkelsRPOSITION:6f, theshd B:to the
the open positioncor.vige 25, yersa, the.carngr 29 slides along fhe flgt 1y,
surface 26, which is best seen in fig 9. Since the corner 29 has an
increaséd Histhce FOM t5& Eentfe B the! Hrot§h WoRe 110k liftd @fefid 8N -
by flextrgy theoshadtr 12ina mannensimiaeto theead destribeds30 abpves £

in connection wi e linear ion. T, e lid 6.effec . ¢
t0|§-d%% iceﬁfre%gioﬁmfggai%?ﬁg regs%%bngc]yo t*é% afﬁ%, W ich flekes

in the" ¥RroG§R boret 21, allbfingthe RAE-® mMdveioh oR8WOLEC engage
200640181 84 B-RETHX10005/Q0067 6= 14 stahle pesitioparhere the flate the

surfgggﬁf%#galgps% - ﬂghgldff%%%@f , and another stable position where

the invisible flat surface engages the Tat surface 26. Thus, in the closed
OFF-POSITIORT tiFTF B - VentedrdiApehing it eEd Bpen TR thet on
battery; wtieh d3 biasedapyvards tha didt byfa cantactspring 3hén dben po-

bottogy, of; thye bagtery;compartment 4, bgStSeEAIN 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 ag a cam follower in connection with

15 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 visi-

20 ble in any of the figures, has a predetermined angle
with respect to the flat surface 25. Preferably this
angle is about 50°.

During the rotary motion from the closed OFF-
POSITION of the l1id € to the open position, or vice

25 wversa, the corner 29 slides along the flat surface
26, wnich is best seen in £ig 9. Since the corner 2%
has an increased distance ZIfrom the centre of the
through bore 11, it lifts the 1id ¢ by flexing the
gshaft 12 in a manner gimilar to the one described

30 above in connection with the linear motion. Thus, the
1id 6 effects a top-dead-centre moticon against the
regiliency of the shaft 12, which flexes in the

through becre 11, allowing the lid 6 to move from one



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 10 to interfere with the manipulations of the
battery during insertion and removal thereof. In the preferred
wernniwditEgAt, the corner 32 and the surface 33 at the otherBINHA48/006676
second part 10 do not constitute or comprise a cam. Rather, as is 15 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 (‘:g!osing part 3. The fixed contact is
connected to the electronics within 20 ﬂlle earplug 2 of the hearing aid 1,

in orderdBIRiopydepawersiunply thereef Zhedit-@ gomprises aadabet ne
of m%‘iaabﬁ'e Cs%‘féa%[:é 33,36, 3(;When,the lid i3 clgsed, the con-tacts, 37
engage the oné of the terminals,’in the pre 25 sent case the positive

termifBf of-&'PhfteR} Bladed tin fie batery TopRsE fménteAS lonlg asuhéace
battepy lidtthissGlosed,the contagis 3Fmenraig iT contact with the baiterye -

terminal. When the lid 6 of .the hearing aid 1 is moved 30,from the closed

O TRSSON g e O POEITION, 1o SeEcs S5 saspar e
the siiffade:88<4lloWiNG 156 coActlds! toehgag s tHé fiked epathes 31 in
mourtrd inet nrthatrsufaces34.cEhig clesessthendr 2006/084818cen in
PCT/PK2005/000076. 15 circuit from the battery to the electronjcs

o L D (s S S e Ko 8 Lage®
Duriritptié sdifie hictioh the dad Sfollbwer: 278 hdvetisastthe Faised ot
part, thus sece edereg thelich6 inHbe NPRSIHIOMN.4f thee mevemeit cery

during insertion and removal thersof.

In the preferred embodiment, the corner 32 and
the surface 23 at the other end of the second part 10
do not constitute or comprise a cam. Rather, ag is

15 best seen in fig. 7, they are located much closer to
the c¢entre axis of the through bores 11. This allows
the surface 23 to slide over a fixed contact arranged
in or on the surface 24 in the closing part 3. The
fixed contact is connected to the electronice within

20 the ezarplug 2 of the hearing aid 1, in order to pro-
vide power supply thereof.

The 1id 6 comprises a number of movable con-
racts 35, 36, 37. When the lid is ﬁ:losed, the con-
tacts 37 engage the one of the terminals, in the pre-

25 gent 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 1id 6 o©f the hearing aid 1 is moved

30 from the closed OFF-POSITION to the closed ON-
POSITION, the gsurface 33 passes over the surface 34
allowing the contact 35 to engage the fixed contact

mounted 1in or on that surface 34. This closes the



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 10 is moved from the closed
WORMGPAE@SITION to the closed ON-POSITION, the contact 38 ofitiaents/060076

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 15 circuitry within the hearing aid housing 1. The

con- tact 36, however, does not engage ghe contact in or on the fixed

surface 38 during this motion. The con-tact 36 may however be brought

into engagementyyth the contachin ok endhe sudaee38 0y prassingthe n

20 push-button 7. When the push-button is released, the contact 36 will.

movg%ﬁt of &n Iaalégm%_ntlv]\r/llthéthg fki)%'(l(ceegI ?éélrﬁac%llr(? orio'n tﬁ%%fjrfggel %gi,%lfig
its o fegie fehdyd Presting e -pURRtBagortieHeafstily Wilkpren videsa cam
numbeerafditpulses fardheneoatiokcirsuitiy25 afdhedearingajd thus se-

therepy allowing.¢., change, of proorapme. 16 BATENT CLAIMB L, A o
hinge asser%bly or a hearing aid, in par- ticular for .a lid of a battery
compsitnéentsstieReart ity aitd5 Saltfihgeasgermbly e Sising @Sk SLON
part, anseeonthpart-and athird padcomptisingsnshat, saickfirstpad con-
comp_ris{i:ng a Ipaci’rr 0123 ro&\j/essad%ptgg for receiving respective end parts of
said Shaft, S0 as to allow the Shaft 1o slide along the 10 lengths of said
grooves, bottéfadid giiovas BeingBper @t Sneénd gendrdly Fagingid 1
avay:igomsadEbatrom the closed OFF-POSITION to the closed

ON-PCSITION, the contact 36 of the switching means 8
pasges 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
15 circuitry within the hearing aid housing 1. The con-
tact 3¢, however, does ncot engage the contact in or
on the fixed surface 38 during thig motion. The con-
tact 36 may howaver be brought intco engagement with
the contact in or on the gurface 38, by pressing the
20 push-button 7. When the push-button 1s released, the
contact 36 will move out oI engagement with the fixed
contact in or on the surface 328, by its own resil-
iency. Pressing the push-button repeatedly will pro-
vide a number cof impulses for the control circultrny
25 of the hearing aid 1, thereby allowing e.g. change of

programme,



tery compartment, said second part comprising a through bore adapted
for receiving a portion of said shaft between 15 said respective and parts,
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
cross-sectional dimension of 20 said through bore and said end parts
having a diame- ter corresponding essentially to the width of said
grooves, and said hinge assembly further comprising means for limiting
the linear motion of said and parts of 25,said shaft in said grooves. 2. A
hinge assembly according to claim 1, wherein said first part is associated

with the bat- tery compagmeng axnd said second partys gssociated with
the lid and a{0ird, paODPLSLLA S8k 0 & ALUGEASSOBY 17 ppe-
W ' iti rts are | { -

according to claim 2, erein tapered transition pa ocated

betWedTisiid E8Rtrdt pattaritf sdtd RRETHS. 2ONRARGEE8seABlys hear-
accamngatodclaim 3, AMENDED SHEET 17 wherein said end parts and

sgio! central g@@@r%gﬁ-glg\dggglaﬁﬂgfa%ﬁ%% arfs ?EJQ@ art, a
conical. 5. A hinge assembly according to any one of the 5 preceding

claifE“FhErdASaiFRNgE auibitbIPEsm- PERS hiehe for 88&ding the
lid in the clossd ONIPOSITION: 6. Adwpge assembdly geebedingtto gladmves
5, vmrghrsaicfirst parkband-said seeond PRLAOMBYSE parts of said

shaft, sc as to allow the shaft to slide along the
10 lengths of said grooves, both of said grooves being
open at one end generslly facing away from gaid bat-
tery ocompartment,
- =aid psecond part comprising & through bore
adapted for receiving a portion of said shaft between
18 maid respective end pavrts, wherein a central part of
said portion of said shaft has a larger oross-
sectional dimension than said end parts, said central
part having a cross-gectional dimension esgentially
corragponding te the orogs-sectional dipension of
20 said through bore and said end parts having a diame-
ber corresponding essentially teo the width of sai&
grooves, and

said hinge assembly further oomprising means

for limiting the linear motion of saild end parts of
25 s8id shaft in said grooves.

2. & hings assembly aceordinc to claim 1,
wherein said first part is assocciated with the barc-
tery compartment, and said second part iz associated
with the 1id and & third part comprising & shafe,

30 3. A hinge assembly according to claim 2,
' wherein tapered transition parts are located betweern
said central part and szid end parts.

€. A hinge assembly according to claim 3,

AMENDED SHEET



10 a linear cam arrangement with a cam surface and a cam follower. 7. 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- 15 ti on. 8. A hinge assembly according to claim 7, wherein said first
part and said second part comprise rotary cam arrangement with a cam
surface and a ro- tary cam follower, 20 $. 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, 10. A hinge
assembly according to any one of 25 thg,preceding claims wherein said
means for closing said grooves comprise a fourth part, 11. A hinge

asseWiisy aBorefrigiofaaimeEs; twhevedh swiddowrenparls pavidesss ay-
sepala&edftﬁﬁwp 128 hinggsassepmbly, Ac6Qraing t0-aong Af therysee-

prece &qg ?’lms wherein the fourth part com- prises snap acting locking
means a ed for coopera- tion with said first part. AMENDED SHEET

18 13. A meﬁrodﬁo?h%&&%ﬁi@@é’smw hégriggaiceRaices the
methockeamiprising:theisieps afhprowiding @ash:’aft Poxing reshesiive €ndzom-

parts, providing a first pagt d@pan E}jgg: d%[% gfooye%%%aptﬁ%é%fa on-

recelving said respective en R5f Sai grooves
belna‘{’ﬁ?& Fone end generally facing away from said battery
€. A hinge assembly according to claim 5,

wherein said first part and said second part comprise

10 & lipnear vam arrangement with 2 cam surface and = cam

| follower.

7. & hinge assembly according to any mne.af the
preceding claime, wherein said hinge aszsembly ocom-
prises means for securing the 1id in the open posi-

15 tion.

8. A hinge assembly according te colaim 7,
wherein said first part and said second part comprise
rotary cam arrangement with a cam surface and a ro-
tary cam follower.

20 g. A& bhinge assembly according to olaim I,
wherein said weans for limiting the motion of the end
parts, comprise means for olosing said grooves at
said open ends,

1t. & hinge assembly according to any ons of

25 the preceding claims wherein szid means for closing
said grooves comprise a fourth part.

‘ 11. 2 hinge assembly according to claim 10,
wherein said fourth part is provided asz a geparate
part.

C3D 12. & hinge assembly according to any one of

the preceding colaims wherein the Ffourth part  com-

prises snap acsting locking means adapted for coopera-
tionm with said first part.

AMENDED SHEET



compartment, providing a second part comprising a through 10 bore
adapted for receiving a portion of said shaft between said respective and
parts, providing a means for closing said grooves at said open ends,
inserting said shaft in the trough bore of the 15 second part in such a way
that the and parts of said shaft extend from respective ends of said
through bo- re, inserting said end parts of said shatft in re- spective
grooves in the first part, 20 closing said grooves with said means for clos-
ing the grooves. 14. Method according to claim 13, wherein said closing
means is provided as a separate fourth part, and wherein said grooves

are closed by means of said 25 fourth part. 15. Method according to claim .

14, wherein dedd féurispanctofifpriseskhag astinyiopking ssemisty Loz
adapied fargoapedatien aheaich st @@ﬁpgrﬂ@i\ﬁgeﬁﬁiﬁsaigé‘s@grtaﬁoart is

snapped into gngagement_ 30wt said xS part, AMENDED SHEET

&

providing a £firpt part compriging a peir of

&8 grooves adapted for receiving said respective end
partes of sald shaff, both of said grooves being opsen
at one end gensrally facing away f£rom said battery

sompartment,

providing & second part comprising a through

10 bore adapted for receiving 2 portion of said shaft

between sald respsctive snd parts,

providing & means for cloging sald grooves at

said open ends,

ingerting said shaft in the trough bors of the

15 pecond part in sush a way that the end parts of said

shaft extend from respective endes of gaid through bow

re,

insarting eazid end parts of said shaft in re-

spective grooves in the first pawt,

20 . cloping sald grooves with said means for olos-

ing the grooves,

14. Method according to claim i3, whersin said

cloging means is provided as 2 separate fourth part

[

and wherein said grooves are closed by means of said

ZE fouxth part.

15. Method according to claim 14, wherein said

fourth part compriszes snap acting locking wmeans

adapted for cooperation with said fFirst part, and

. wherein said fourth part is snappsd into sngagement

30 with said firsr pare.

AMENDED SHE=T



