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- -ttons betweeu the amphﬁer and the
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ceiver, said c¢onnections including flexible conductors ex-

o 'tendmg through sald blook between the ﬁrst aud second-_';""5':?""7; o
f_' 'casmg means. . =
;."ployed than in the known hearing aids discussed above.

With such a oonstruetlon a lugher gain may be em- :

- Moreover, the mrcrophoue and receiver may be suuated

+ closer together than hitherto, which is a great advantage,

-' L -_'._*:partloularly in heatring aids of the spectacles type.

T.hrs 1nventrou relates rto hearmg a1ds to be wom on

-' :the head. -

. rated in speetaeles frames or are worn in the ear, behind =~

Such hearmg aids comsist prin-

- the ear or in the hair. o
) 15

- .cipally of a-microphone to receive the sounds and to pro-

. duce electrical signals accordingly, a- transistor: amplifier -
o ampllfy the electrical signals-and a receiver to produce
...sounds from the amphﬁed electrical. signals. - -
© . of the sound emitted by the receiver can be regulated by 20

a volume control Wthh ad]usts the ‘gain of the amphﬁer
A flexible tube usually extends from the receiver into the
fﬂ'f-'-_";:?jjjaudltory oaual of: the ‘wearer .and’is sealed therem by a

-~ plug havmg a passage thﬂl‘ethmugh for the flexible tube.
- . The plug is moulded to. be a good fit in the ear of the
| .~ .'wearer, since; in addltron to supportmg the tube oomforta—--; 20

! L g_fbly m the ear, 1ts purpose is to preveut souud Waves com- o

e :j.-;;;thts being known as mechanical feedback.

.,f_]-;'.ff_fl_-very small and it is common practice to mount the micro-

' serious. puoblems of aooustlc rand meohameal feedbaok -

10 oo
o SR ;':' how the same may be carried into effect, reference wﬂl |
Tt is known to prowde hearmg a1ds WhICh are meorpo- snow be made to the acoompanymg drawings in which: S
FIGURE 1 1s a side view, and FIGURE 2 is a top_:-
plan vlew of a complete hearmg a1d to be worn behmd"
the ear,
FIGURE 3 isa S1de view, correspondmg to FIGURE 1 BRI
-_showmg the rusrde of part of a casing of the hearmg a1d - L
‘The volume =~ |

Dls-'.-‘.30 :

LN -?;Meehamcal wbratzons from the receiver are transrmtted W

o ‘to the"

" 'walls themselves.

1crophone by way of compouents fitted: on. the"':"m

--5‘.:_msrde walls of the casing and also by way of the casing

| “Moreover, a proportrou of ‘the- sound_
. .emitted by the receiver travels within thé casing to the

" microphone.
. lem: of mechanical feedback by resiliently mountmg the ™

" Attempts have been made to solve the prob- 45

" microphone and the receiver within the casing, for ex-

~ample by 1uterpos1ug pads of foamed rubber or foamed a
~_plastic between the microphone and the casing wall and.
. ‘between the receiver ‘and the casing wail.
" ‘'that" thecasing must be unde51rab1y larger in order to'
- accommodate the foamed plastic or rubber parts. i
7 _of all known precauttons to limit: acous‘uo and- mechamcal: e

L lumt the gain of the hearmg aids to about 40 db. |

. “‘means including a receiver, and coupling means coupling

"~ icontact with said second oasmg means, said receiver being -

ThlS means 50

In spite |

- For a better understandmg of the invention and to show

FIGURE 4 is a top plan view of that casmg part, .

seen in the dlrecttous of the arrows Y aud Z, respeotwely,"

| 111 FIGURE 3, o
- FIGURE 7 is a seot1oual vrew of the easmg part as; BRI
'seen 11:1 the drreotlon of the arrows VII-—-—VII m FIG-" IR
FIGURE 8 isa 51de wew showmnr the msrde of a coverr A

.Wthh is ‘combined with the casmg part showu in FIG—'
o ng out of the ear, from the inner end of the flexible. tube, |

© “.and influencing the microphone. Influencing of the'micro-
o E"ffphone by sounds emanating from the. earphoae is known.

" -as acoustic feedback and produces whistling noises. o
- turbing moises will also be produced if mechanical wbra—“-f I
~ ‘tions of the receiver -are transmitted to the mlorophone,'-

f_-'__.:_URES 3to7to form a. casing, .

~FIGURE 9isa top plan View. of the cover, "

cell

"FIGURE 12 shows the inside of another casmg, L

FIGURE 15 111ustratesa ﬁrst member that 18 used to-"_-

| _couneet the two casings together o
"FIGURE 16 is a further view of that member as seeu R
1r1 the dlreetlon of the arrow XVI in FIGURE 15,

- F IGURE 17 illustrates a second. member that 18 used'_ ’

| '?;to connect the two casings together L o
- FIGURE 18 is a further view of the- seooud member -
"---.as seen’ in - the ldlrﬁECtlt}n of the arrow XVIII m FIG- R
.- "fiURE 17, & R
FIGURE 19 isa perspeotwe view of the ﬁrst and seo-“

| --oud members e.t'ter assembly with foamed rubber pads,
© . feedback, in view of ‘their existence it is' necessary to

55
Acoordmg to the invention: rthere is provrded a hearmgi e

a1d of the air conduction type comprising a casing assem-

FIGURE. 20-i is a plan view of a contact plate, -
FIGURE 21 is a side view of the oontaot plate;,
FIGURE 22 is ‘a pictorial view of an- alternatlve t'orm |

-'.3::?-}5-:0f the oasmg of FIGU’{ES 12 and 13,
bly mcludmg a first. substantrally rigid casing’ means. in- - 7

5:];;%;c1udmg a mlcnophone a second substantially rigid casing the arrows XXIII in FIGURE 22 of a portlon of the. . | |

g0 casing. shown in FIGURE 22,
' 'said first and second : casmg means, said’ mlcropbone being

e “held by said first casing means outside of and out of rigid

FIGURE 23 1s'a sectional view, takeu ras m'drcated by

"FIGURE 24'is a d1agrammat1c wew of a part of a

f---lihearme aid of the sp—eetaoles type,

© held by said second casing means outside of and out of

'j:-.. - means. comprising a comphable block disposed. between_;_ |
. said first and second casing means to retain said first and .
jf’-‘;ii.ﬂ;f?_second casing means. wholly out: of I‘lﬂ'ld contact but T

FIGURE 26'is a d1ageammatlc view of a hearmg a1d f

The bearmg aid. shown in FIGURES 1 to 21 coumsts

“of two casings 1 and. 2 made of cellulose propionate, -
*electrlcal oompouents wrthm the casings, a tube 3 extend-
mg from the casmg 1 aud a plug 4 WhICh 1S to be mserted

11crophoue aud re-'.-'. "

FIGURES 5-and 6 are views of the casing part, ast' |

FIGURE 10 is a srde view of a holder for an electrlc' L

FIGURE 11 isa seetroual view of the holde1 as. seen_.' R
. -_111 ‘the direction of the arrows. ‘{I--—XI 111 FIGURE 10 o
.. and showing the cell in position,- - |
Hearing aids of the kind described above have to be 3 5 =

| FIGURE 13 is a sectional view of the latter. oasmg,' as.
o phone the amphﬁer and rl:he receiver m a commou casmg

S seen in the direction of the arrows-XII{—XIIT in FIG-~ . g

;—_.URE 12; and showing: also a mrerophoue and assocrated S
_.ClI'Cllllt elements,

FIGURE 14 is a slde view of the ‘casing of FIGURES“ o
: 3 to 9, with the cover removed showmg the components_ o
'3 'that are fitted therein, - |

“FIGURE 25 illustrates a couplmg-lstructure for use 111' -

| __ _’Jthe hearlug aid of FIGURE 24,

- origd contact w1th satd first casing. means, said- oouplmg 65

| to be worn ‘behind the ear or in the air, and = = - |
FIGURE 27 shows dlagrammatloallj,r a heanng a1d to S

| | a'be worn in the ear. -

. “sucha-close proxumty that said casing assembly is sub-" .
stantlally rigid as a whole, said' block serving to resist

70
echanical feedback from ‘one casing ‘to" the other, an =

ampllﬁer m a1d casmg assembly and electrrcal connec-ff:
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into the auditory canal. When the hearing aid is in use,
the casings 1 and 2 will be positioned between the pinna
and the side of the head and towards the back of the
pinna so that a person looking at the wearer from the
front will be unable to see much, if any, of the casings 1
and Z. The casing 2 will be at the back end, and at the
same {ime the lower end, of the structure.

The casing 1 consists of a base part 5 and a cover 6
therefor. The base part has a fiat, arcuate bottom panel
7 and two side walls 8 and 9 extending from the edges
thercof. The side wall 8 1s formed with a recess 186
which receives a knurled rotary volume-control member
11. Also formed in the side wall 8 is a shallower and
longer recess 12 which receives part of a holder 13
(shown in FIGURES 10 and 11) for an electric cell. The
recess 12 1s deepened at 13 to accommodate the actuating
arm of an on-off and tone-control switch, which arm is
shown at 14 in FIGURE 14. There are no such recesses
in the side wall 9. | | -

At the end of the base part 5 which is marked 5A in
FIGURE 3 there is an end wall 15 and a nose portion 16,
- the latter being formed with a groove 17 which receives
@ connecting piece 18 (shown in FIGURE ‘14) for con-
necting the tube 3 to a receiver which is within the casing
i. At the opposite end, 5B, of the base part 5, there is
no end wall but only two very short inwardly-projecting
portions 2§ extending from the ends of the side walls 8
and 2. | -

A raised portion 22 projects slightly from the inside of
the bottom panel 7 and is parily surrounded by two L-
shaped ridges Z3A and 23B. The raised portion 22 serves
as a mounting platform for the control member 11. Two
ledges 25 and 26 extend along the insides of the side walls

S and 9 and are each formed at one end with an inwardly

projecting nose, 27 or 28. The noses 27 and 28 are
formed with holes 29 and 3¢ which extend through the
bottom panel 7 and receive two screws (not shown) that
pass from the exterior of the casing, through the holes
29 and 30, and into internally screw-threaded ends of
two metal tubes, shown at 34 and 35 in FIGURE 14.

The cover 6 has an arcuate bottom panel 40 similar
~to the panel 7 of the base part 5 and it has two side walls
41 and 42, an end wall 43 and a nose portion 44 having
a groove 43, the paris 43 1o 45 being similar to the parts
15 to 17 already described. The side wall 41 is formed
with a recess 39 which, like the recess 12 in the casing
part 5, receives part of the holder 13. Projecting from
-~ one edge of the side wall 41 is a portion 46 which fits into
the recess 10 in the base part 5 and terminates adjacent
the control member 11, as can be seen from FIGURE 2.

There are no recesses in the side wall 42. At the ends of

the side walls 41 and 42 there are very short inwardly-
‘projecting portions 47 similar to the portions 2% shown
in FIGURE 3. | | " | o

Holes 48 and 49 extend through the bottom panel 49
of the cover 6 and fixing screws (not shown) extend
through them and into the ends of the two tubes 34 and

35, which ends are internally screw-threaded. Thus, the

two tubes and the fixing screws hold the two parts of the
casing 1 together. | | B
The base part § is formed with further holes 50-52 to

receive fixing screws and the cover 6 is formed with holes

533-55 for the same purpose. All these screw holes are
countersunk on the outside of the casing. The screws
which pass through the holes 5¢ and 53 engage in screw-
threaded holes in the connecting piece 18.. The purpose
of the screw holes 51, 52, 54 and 55 will be explained
subsequently. - o | |

The cell holder 13 consists of a frame membcr 60

having a circular internal surface 61. The frame mem-
ber also has a semi-circular inwardly-directed flange 62.

Fhe circular surface 61 defines a cavity into which is

fitted a mercury cell 63 (FIGURE 11) which provides
the operating voltage for the electric circuit components

by

10

4

of the hearing aid. The cell is in the form of a thick
disc. It is inserted in the holder from the side which is
shown to the left in FIGURE 11 and is prevented by the
flange 62 from falling out of the other side. The frame

- member 60 i1s formed with a bore 64 through which passes

the tube 34, which thus afferds a pivotal connection for
the cell holder and enables it to be swung into the pOSI-
tion shown in dotted lines in FIGURE 1 to enable the
cell €3 to be removed and replaced by another. When
the hearing aid is in use, the cell holder will occupy a
position in which the surface marked 59 lies flush with

the side walls 8 and 41.

‘The casing 2 is roughly in the shape of a rectangular

- box having no lid and having a rectangular hole.  Thus it

20

29

20

40

45

50

60
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has a base portion 70 formed with a rectangular hole 7 1,
two major side walls 72 and 73 and two minor side walls
74 and 75. The edges of the hole 71 are rabbeted, as
shown at 76, to accommodate a baffle plate 77. A micro-
phone in a rectangular brass housing 78 is inserted in
the casing 2, the sound inlet of the microphone being ad-
jacent the baffle plate 77 and the hole 7%. Flectrical com-
ponents forming all, or part of, the first stase of a tran-
sistor amplifier are attached to the microphone housing
78 and are represented by the rectangle 79.

The side walls 72 and 73 are formed with countersunk
holes 86 through which fixing screws (not shown) pass.
The walls 72 and 73 are also formed internally with rec-
tanguiar recesses 82, the purpose of which will be dis-
cussed below. | |

Further electrical components, including second, third
and fourth stages of the transistor amplifier, are assem-
bled together and disposed in the casing 1, the assembly
being represented by the rectangle 83. A pad 84 of
foamed rubber is attached to cne side of the assembly of
components. - |
A sheet 85 of rigid insulating material (FIGURE 14)
has one edge thereof resting upon the ledge 25 and the
opposite edge resting upon the ledge 26, as shown in
dotted lines in FIGURE 7 so that a chamber 86 is formed
between the bottom panel 7 and the sheet 85. In this
chamber is disposed the on-off and tone-control switch.
The switch has contacts deposited by a “printed circuit”
technique on that face of the sheet 85 which is nearest the
bottom panel 7 of the casing 1. The contacts are wiped
Dy a moving contact member (not shown) that is actuated
by a finger (shown at 89 but not in detail) which extends
through the sheet 85 from the arm 14, the arm being
in the form of a disc which is pivotally mounted at the
centre by means of a rivet (the head of which is shown at
08) which passes through a hole in the arm 14. The arm
14 has a portion 87 extending out of the casing 1 so that
the arm 14 may be turned by the wearer so that it oc-
cupies one of three positions shown by chain lines 21 in
FIGURE 14. The rivet head &8 engages one side of the
cell 63 to carry the current therefrom. The other side of
the cell is engaged by a contact device as shown in FIG-
URES 20 and 21 in the form of thin sheet metal having a
curved portion 96 which actually contacts the cell and an

~arm 91 formed with a recess 92 at each end. The SCrews

(not shown) which pass through the bottom panel 40 of
the cover 6 and enter the ends of the tubes 34 and 35
also lie in these recesses 92 so that the screws hold the
contact device in position. For ease of illustration, the
contact plate is not shown in FIGURE 14. -

A receiver 35 is disposed in a housing made of brass
and the latter is wrapped in a sheet of foamed rubber (not
shown) and disposed in the casing 1 at the end 5A. A
short tube 101 extends from the sound outlet of the
receiver to the connecting piece 18.

- The casings 1 and 2 are connected together by a cou-
pling structure ‘which includes a first coupling member
190 shown in FIGURES 15 and 16 and a second cou-
pling member 181 shown in FIGURES 17 and 18, these
coupling- members being bent from brass sheet. The
member 109 has a plate portion 192 with two arms 163



105,

'.--“'_”.;tend through the mombers 100 and 101 respectively.
| " Also ‘provided . are three rectangular sheets of foamed
The first, des-
- ignated 115, is a little longer than the plate - poruon 102 and
~ of a width substantmlly equal to the distance betweon the -

 two lugs 104, and it is laid upon, and cemented to, -_tho por- .
~ tion 162 between the lugs.

~ 'URE 14 but not in FIGURE 19. The second sheet, 116, =

- -thereon, and cemented thereto, with the arr

‘the distance between the flanges 108.

- -cemented to, the plate 107 between the ﬂanﬂos 108. To
L _".assomblo the coupling structure, the shoots 115 and 116
~are assembled, as described, with the member 100 and the

- sheet 117 is ‘assembled with the member 101.. The ex: =
- posed face of the plate 107 of the member 101 is then |
~ laid upon the exposed face of tho sheet 116, whereafter“ o
- the ends 106 of the arms 163 are bent around the 31dos of
- . ‘the plato 107 and tho onds of the sheot 117 as clearly
o It will now be understood that
. the members 160 and 101 cannot be puslled apart, although:
~ ‘they are not in contaot with one another, the ‘'only me- -
. being by way of the -
~ foamed rubber sheets 116 and 117. The sheets 115 to -
- 117 are centrally p1oroed as at 119, so that flexible in-

 sulated conductors may pass through them s indicated by
. reference 119a.

. tween them in FIGURE 1. |
~of the coupling structure connecting the ‘two casings to-
- “gether, there is no possibility of any substantial mechan-
- ical ‘__V_lbratmns being transmitted from one casing to the

- However, the casings 1. and 2 cannot be pulled

~‘further apart, die to the arms 103 b-emg bent around the'- c
o 'parts 101 and 117 as described above.

-+ The- electrical connections between the circuit coi:ri—-” .
-pononts will be by way of .very. ﬂoxlblo msulatod con-
. ductors, for example consisting of a few very fine tinned
. ‘copper wires twisted together - Ia‘rnd insulated . with poly-
. Enamelled fine copper conductors may
~ be used instead. The conductors 119a passing from the
. circuit elements i in the casing 2 to those in the casing 1 will
. not transmit any substantial vibrations due to-their flexi-
. bility. By virtue of the holes in the foamed rubber pads
- 7-115 to 117, for the passage of the conductors 1194, bemg _
‘smaller than the apertures 110 and 111 in the members

| " other.

o 1:3,—'1*02-1:?22 .

'.'bent in one d1rectlon from opposﬂo ends of 1t and two .

 lugs 104 bent in the opposite direction fro

- -shown in dotted lmes

- ) the two sides
© of it, the lugs- being formed with screw—throadod tholes -~ -

‘During assembly of the comp:lmg structure, the end
ﬂ_-_:'j".'.-'portlons 106 of the arms 103 will be bent inwardly as
| The member 101 consists of a
e j;-rectanvular plate 107 ha.vmﬂr its two ends bent over to.

- form flanges 108 which are each provided with two SCIew- _'framo is formed at its rear end as a casing and in it are

' threaded holes 109. Central apertures 110 and 111 ex- = -

- ::rubbor (or other foamed plastic material) .

‘This sheet is shown in FIG-

10

15

- is longer and wider than the plate portion. 102 and is Taid -

the sheet 116. The third sheet,; 117, is a little longer than

‘between the two arms 163. Its ledth is a little less than

shown in FIGURE 19,

 chanical oonnootmon between them

“vinyl chloride.

:,-100 and 101, and being centrally located w1th respect

- thereto, the insulated conductors .do not come into con-

- tact with the members 100 and 101 and t‘hIS hf‘flPS to ﬁVOld‘:- |
SRR .f'_transmlsswn of wburaoons . RN

It is laid upon, and -

o ‘'The apertures 110 and 111 (FIGURES o
. -3515 and 17) are provided for the same purpose :
- Two fixing screws pass through ‘the holes 54 and 55 in
the cover 6 and into the holes 109 in one of the flanges
.~ 7108 of the member 101, and two further screws pass
. ‘through the holes 51 and 52 of the casing part 5 and into
. the holes in the other flange 108. The lugs 104 of the
-~ member 100 fit into the recesses 82 in the casing 2 and -
two fixing screws pass throwgh the holes 8¢ and- into the.
© ‘holes 105 in the lugs 104. The ihousmg 78 is separated”
. from the member 180 by the foamed rubber sheet 115.
. The sheet 115 could be of paper instead of foamed rubber.
. The lugs 104 will be. of such length,’ and will be fixed
. to the casing 2 at such positions, that tho oasmgs fand 2
0 will be spaced apart as indicated by the gap 19 shown be-
“Due to this and to the nature.

- 50

s 103 piercing .

20
the width of the {plato 167 but shorter tha:o the distance.

~fers from

An alternative form of casing ;2 is shown in FIGURES o
: _22 and 23, wherein parts correspondmg to those of the -

earlier ﬁﬂuros are similarly numbered.. This casing dif-

there bemg a hole 71 in the base 76, there 1s a smallor"

~ hole 120 where the base 76 meots the wall 74. R

Refolrmg to FIGURE 24, one arm 125 oi X pootacles o

- disposed an. earphone 126, a mercury cell 127 and other |
- circuit components, repr esented by blocks 124. The com-
| _pononts are arranged in a row, so that this part of the arm =~
- 125 can be made very thin.
- the spectacles frame which need be thick or wide are’
those which fit bohlnd tho ear, whore they are Iess notice<. -
able., . S |
 Atube3 extonds from ﬁtho roc‘..wor 126 to an oarplug 4 -
At the end of the arm 125 is dlsposed another casing-128 =~
containing ‘a- mlorophono 129 and, if desired, the first -
stage of 'a transistor amphﬁor

constructed like the casing 2 described above, or as modl— '

~ fied in. accordance with FIGURES 22 and 23.

25
- similar to that described above.
ductors (not shown) aﬂam mtorconnoot tho parts mthm

:and 128 is illustrated in FIGURE 25.- o
couphng member 140, through which pass the insulated -
| _oonductors (not shown), is wrapped in a foamed rubber -

~sheet 141 and its opposite ends are inserted in the ends
- of the casings 125 and 128.

30

The casings 125 and 128 are mechanically counooted .

-. "togethor and spaood apart by a couphng structure which -

may, if desired, be constructed in accordance with FIG-
URES I5to 19, and connected to the casings in a manner

Flexible electrical con-- ',

tho two casings, | -
An altomatlvo couplmg stmoturo f01 the casmgs 1”’5’ o
A I'Igld and hollow

The sheot 141 is cemontod "
to the surfaces which it contacts. |

In the construction according to FIGURES 1 to 23 or

" in that aocordmg to FIGURE 24 the two casings tcould':"

40

65

.circuit components 124.
 which. interconnects the casulgs contamm

55

70

- be connected together by a simple rubber link but the
described ‘arrangements appear to be preferablo because

they prevent the hearing a1d ~bom'::'r damaged by the oasmgs -
being pulled apart.

- FIGURE 26 shows a hezmn g ald hamnn' three soparoto :

casings. 130 to 132 arranged end-to-end so as to constitute
~an arc. They are 1nterconnocied by way of plastic, sili-

‘cone rubber or india-rubber links, or by coupling arrange-
ments as described with reference to FIGURES 15 to. 19.
' The casing 138 contains the receiver 126, the casmg 132
contains the :mlcrophono 129 and the middie casing 131

contains the mercury ooll 127 and the other electrical -
Thus the coupling structure -

the mlorophono and the receiver consists of the third

“casing and ‘two coupling arrangements according to FIG-
" URES 15 to 19, or two links of rubber or the like. =~ =~ .~
Referring to FIGURE 27, a moulded plastic insert 131
| Wthh is to be fitted into the ear is bored lonﬂﬂudlnally .

~and-is formed with a cup- shapod recess 132 at the end -
~which is to be outermost ‘when in use.

ThlS recess is to

* receive a casing 133 which houses a receiver 126.  Con--
.60

- structure in accordance Wlth FIGURES 15 to 19, is an-
_ other, lar; ger, casing 135 in which is mounted the micro--

'_.phono 129, the mercury coll 127 and the othor elootrlo B
_I}olrcmt components 124 ST . | |

nected to this casing by a rubber link 134, or by a couplmg

¥ claim:

1A hearinp' aid of the alr—conducnon type comprismg o

- at least two oasmgs a m1orophono ina first of the casings,
- .areceiver in a second of the casings, a sound—conductmg -
" tube connected at one end to the.receiver, an earplug
-adaptod to fit into the ear of tho user connected to the
other end of the tubo to recetve sound fro

1 the receiver,

~ means coupling the casings together to form an assembly

. of casings shaped to be: dlsposed wholly on one side of .
the head and at least partly in the rearward part of the

. £ .spaco betwoon tho pmna and the mdo of the hoad o-f the

that fprewously described 11:1 that instead of

Indeed, the only parts of

"The casing 128 may be -

respectively,
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user, said coupling means including a first rigid ccupling
member rigidly secured to the first casing, a second rigid
coupling member rigidly secured to the second casing and

a compliable block disposed between the first and second |

members to preclude contact between themy and said
coupling means holding the first and second casings apart
but preventing them from being accidentally pulled fur-
ther apart whilst at the same time preventing them from
being pushed into contact with one another, said block
serving to resist mechanical feedback from one casing to
the other, an amplifier in the assembly of casings and
electrical connections between the amplifier and the

microphone and receiver, said connections including flex-

ible conductors extending through said block between the
first and second casings.

2. A hearing aid according to claim 1, wherein a bat-
tery and components of said amplifier are disposed in
the first casing. |

3. A hearing aid according to claim 1, wherein a bat-
tery and components of said amplifier are disposed in the
second casing, - '

4. A hearing aid according to claim 1, wherein said
amplifier is a multi-stage amplifier and components of
the first stage are disposed in the first casing and the
components of the remainder of the amplifier are dis-
posed in the second casing,

5. A hearing aid according to claim 1, and further
comprising portions of one of the coupling members
~which embrace the other coupling member, thereby pre-
venting the two casings being pulled apart. |

6. A hearing aid according to claim 5, and further
comprising a first plate portion of the first coupling mem-
ber disposed near the first casing, a second plate portion
of the second coupling member substantialiy parallel to
the first plate portion and disposed near the second casing,
two parallel arms of the first coupling member extending
from opposite edges of the first plate porticn, perpendic-
ularly thereto and towards the second casing, end portions
of said arms bent around opposite edges of the second
plate portion to the side thereof nearest the second casing,
a first compliable block separating the two plate portions
and a second compliable block separating the second
plate portion from said end portions of said arms.

7. A hearing aid according to claim 6, and further
comprising two fianges bent over from the second plate
portion at opposite ends thereof, portions of said flanges
defining holes therethrough and screws in said holes fixing
the second coupling member to the second casing.

8. A hearing aid according to claim 6, and further
comprising two parallel lugs extending from the first plate
portion, perpendicularly thereto and away from the sec-
ond casing, portions of said lugs defining holes there-
through and screws in said holes fixing the first coupling
member to the first casing. |

9. A hearing aid according to claim 8, wherein the mi-
crophone is disposed between the lugs and separated from
the first plate portion by a pad of compliable material.
- 10. A hearing aid according to claim 1, wherein the
first casing is in the form of a lidless rectangular box hav-
ing portions defining an aperiure, for the entry of sound,
where the base meets one of the side walls. -

i11. A hearing aid according to claim 1, and further
comprising a battery holder in said second casing and a
pivotal connection between said holder and the second
casing so that the holder can be swung out of the sec-
ond casing for the battery to be removed.

12. A hearing aid according to claim 11, and further
comprising a tone-control device and a battery in said
second casing, an aciuating member of said tone-control
device, a pivot pin which pivotally mounts said actuating
member in the second casing, and a portion of said pivot
pin which constitutes @ contact engaging one pole of the
battery. | |

15. A hearing aid according to claim 11, wherein the
first and second casings form part of one arm of a pair
of spectacles. |
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14. A hearing aid of the air-conduction type, compris-
ing first, second and third casings, of which the second
18 positioned between the first and third, a microphone
in the first casing, a battery and at least part of an am-
plifier in the second casing, a receiver in the third casing,
a sound-concucting tube connected at one end to the re-
ceiver, an earplug adapted to fit into the ear of the user
connecied to the other end of the tube to receive sound
from the receiver, first coupling means coupling the first
and second casings together, second coupling means cou-
pling the second and third casings together, said casings
and coupling means forming an assembly shaped to be
disposed wholly on one side of the head and at least
partly in the rearward part of the space between the pin-
na and the side of the head of the user, each coupling
means including a first rigid coupling member rigidly con-
nected to one of tne two casings coupled by that coupling
means, a second rigid coupling member rigidly connected
to the other of the two casings coupled by that coupling
means and a compliable block disposed between the first
and second members to preclude contact between them
and said coupling means holding the first and second and
also the second and third casings apart but preventing
them from being accidentally puiled further apart whilst
at the same time preventing them from being pushed into
contact with one another, said block serving to resist me-
chanical feedback from one casing to the other, an am-
plifier in the assembly of casings and electrical connec-
tions between the amplifier and the microphone and re-

ceiver, said connections including flexible conductors ex-

tending through said block between the first and second
casings and between the second and third casings.

15. A hearing aid of the air-conduction type, compris-
ing at least two casings, a microphone in a first of the

casings, a receiver in a second of the casings, a sound-
- conducting tube connected at one end to the receiver, an

earplug adapted to fit into the ear of the user connected
to the other end of the tube to receive sound from the
receiver, means coupling the casings together to form an
assembly of casings shaped to be disposed wholly on one
side of the head and at least partly in the rearward part
of the space between the pinna and the side of the head
of the user, said coupling means including a first rigid
coupiing portion carried by one of the first and second
casings, a second rigid coupling portion carried by the
other of those two casings, portions of the second cou-
pling portion which embrace the first coupling portion

~and prevent the two casings being puiled apart and a

compliable block disposed between the two coupling mem-
bers and positively preventing contact between them, said
block serving to resist mechanical feedback from one cas-
ing to the other, said hearing aid further comprising an
amplifier in the assembly of casings and electrical con-
nections between the amplifier and the microphone and
recetver, said connections including flexible conductors ex-
tending through said block between the first and second
casings. |

16. A hearing aid of the air-conduction type, compris-
ing at least two casings, a microphone in a first of the
casings, a receiver in a second of the casings, a sound-
conducting tube connected at one end to the receiver, an
earplug adapted to fit into the ear of the user connected
to the other end of the tube to receive sound from the
receiver, means coupling the casings together to form an
assembly of casings shaped to be disposed wholly on one
side of the head and at least partly in the rearward part

of the space between the pinna and the side of the head

of the user, said coupling means mcluding a first rigid
plate portion carried by one of the first and second cas-
ings, a second rigid plate portion carried by the other of
those two casings and positioned substantially parallel

to the firsi plate portion, two parallel arms extending

from opposite edges of the first plate portion perpen-
dicular thereto and towards said other casing, end por-
tions of said arms bent around opposite edges of the sec-
ond plate portion to the side thereof nearer said other



o prising at least two casings, a I

g

casing,. a ﬁrst comphab'le bilock - sapanatmg the two [plrate s

 portions and a second compliable block separating the
. second plate portlon from said end portions of said arms,

10

proxmuty that said- ciasmg aSSﬂmbly is substantially rigid

a8 a whole, said block. serving to resist mechanical feed~

) “back from one casing to the other, an amplifier in said

“said block serving to resist ‘mechanical feedback from one

i casing to the other, said hearing aid further comprising
~an amplifier in the assembly of casings and electrical con-
vicrophone and -

nections between the amplifier and the

'I_'].‘BCGWBI' said connections including flexible conductors =

| | .'Ee.,{tendmg thr ough Sald :blocks fbetween the ﬁ'fut :-md second

- casings.

casing assembly and electrical connections between the
- amplifier and the mlc:rophone and receiver, said connec~
 tions including flexible conductors extendmg through said
- block between the first and second casing means.

- 19. A hearing aid of the air. conduction - type com-

o pr151ng a casing lassembly dimensmned to be inserted into

_ - - 10
17. A heamlg ald loi the qalr-caonductmn type, com-

1cmphone ina first of:

the casings, a receiver in a second of the casings, a sound-

- conducting tube connected at one end to the receiver, an

 earplug adapted to fit into the ear of the user oonnected
~ to the other end of the tube to receive. sound fromi the
 receiver, means coupling the casings together to form an -
“assembly of casings shaped to be dlsposed wholly on one
~ side of the head and at least partly in the rearward part
- of the space between the. pmrn a and the side of the head
- of the user, said coupling means including a rigid tubu-
lar cawphng member having one end inserted in the first
~ casing and the other end inserted in the second casing -
| - and a camphable block separating the tube ¥rom the first
- and second casings, to preclude contact between them
- "and said coupling means holding the first and second cas-
. ings apart but preventing them from being accidentally
" pulled further apart whilst at the same time preventing
- them. from bemg pushed into contact with one another, -

-said block serving. to resist me{:rhamcal feedback from one

15

the ear, said casing assembly including a first substantial-
1y rigid casing means including a mlcrolphone a second .
- substantially rigid casing means including a receiver, and
‘coupling means coupling said first and second casing
" means, said microphone being held by said first casing .
means outside of and out of rigid contact with said sec- =
ond oasmg means, said receiver being held by said sec-

~ ond casing means outside of and out of rigid contact
~ with said first casing means, said coupling means com-

25

the microphone -and receiver, said. connections including

jj' ; the first and second casings.

o . flexible conductors extendmg thrcmgh sa,1d block between.l-
385

18, A haarmg aid of the air c:cmductlon rtype com-

eans cﬂouplulg said first and second ‘casing

".-.'.".'3'-1[‘163113 Wholly out orf rigid contact but in such a close-

o pnsmg a casing :assembly mcludlng a first substantially.
~ rigid casing means: moludmg a microphone, a second sub- =
... stantially rigid casing means including a receiver, and'j...

- ooupling 1

~ means, said microphone being held by said first casing

“+ means outside of and out of rigid contact with said sec-

- ond casmg means, said receiver being held by said sec-
. ond casing means. out31de of and out of rigid contact with
- said first casing means, said coupling means comprising

a0

g 45
o wmphable rblock dlsposed between said first and sec-
',-fDIld casing means to retain said first and second casing

. prising a. mmphable block disposed between said first
20
casing means wholly out of rigid mechanical contact, said

" block serving to 1es1st mechanical feedback from one cas-
ing to the other, an earplug fitted to said second casing

- means in -acoustical couplmg with said receiver, an am-
plifier in said first casing means and electrical connec-
licrophone and re-
~ ceiver, said connections including flexible conductors ex-
tending through said block between the ﬁrst and second- |
o _casmgs |

| 30 -
S -_--':casmg to the other, an amplifier in the assembly of cas- -
' ings and electrical connections between the amplifier and =

and second casing means to retain said first and second

tions !between the amplifier and the

References Clted in the 113 of this patent

B UNITED STAT ES PATENTS
' 419 962 '

- Lane e Jan. 21, 1890_
2,084,761 - Bradley ——ceeeooo June 22, 1937
2,587,529  Rocksell oo . Feb. 26,1952
2,794,085 = De Angelis oo ___ May 28,

- 2,856,466 - GQGustafsonetal. ... Oct. 14, 1958
2,882,348 Erickson S Apr. 14, 1959

o 2,909,619  Hollingsworth —.——____ Oct. 20, 1959
0 2915598 Brunton oo Dec 1, 1959_--
e FOREIGN PATENTS e

679,303 - Great Britain __._.._.... Sept. 17, 1952

761,169 Great Britain —____.____ Nov. 14, 1956
210,888  Australia __.-———________ Oct. 10,
: "792 742 - - Great Britain - _________ Apr. 2; 1958
794,347 - Great Britain ... __ _ Apr. 30, 1958

| 1 066,621

~ Germany QOct. 8, 1959

1957

1957



	Drawings
	Front Page
	Specification
	Claims

