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Fig. 6 is a cross-sectional view faken along
line 6—6 of Fig. 5; and,

Fig. 7 shows a plan view of a portion of a hear-
ing aid which includes another feature of the
invention.

With reference now to Fig. 1, the wearable
electronic hearing aid there represented is of
the unitary type and is comprised of a casing
12 adapted to be worn by a person. The audio-
signal translating circuit of the hearing aid in-

10

cludes electron-discharge tubes 10 of the minia- .

ture type supported on one section of a chassis
il of insulating material enclosed within case
12. A back cover {3 is hinged fo case {2 and is
shown in open position to reveal the several
elements of the amplifier, in particular, its op-
erating batteries. The instrument includes a
pair of similar, cylindrically-shaped A-batteries
18 and {7 received by a pair of generally simi-
lar, cylindrical battery wells or comparitments
18 and 19 formed in a section of chassis i1 hav-
ing a thickness greater than that of the section
carrying tubes {8. One battery 16 is shown in
position in well {8 while the other A-battery i1
is shown removed from its well 19. When bat-
teries 18 and {7 are in their positions within
wells 18 and 18, their axes are substantially
parallel and like terminals are adjacent one an-
other. Each is capable of supplying electrical
energy to the filament circuit of the hearing-
aid amplifier and each has an outside diameter
slightly less than the inner diameter of the
wells as may be observed in Fig. 2. This size re-
lationship allows displacement of an A-battery
in a direetion normal to the axis of its well and,
as will be pointed out with greater particularity
hereinafter, such movement is of importance
when the battery is being put into or taken out
of the well.

The wells 18 and 19 extend from front to back
or transversely of the case {2 and have an effee-
tive depth which is less than the length of the
A-batteries. This is, when a battery is seated
within a well, it projects therefrom a small
amount in order to facilitate removal of the bat-
tery when necessary.

The chassis {1 is also provided with a third
compartment (8, and a B-batiery {4 positioned
within this compartment furnishes anode cur-
rent for tubes {0 in a known manner.

An electrically-conductive contact-spring is
seated at the bottom of each well I8 and 19,
spring 28 being shown in Fig. 2 and spring 21
being shown in Fig. 1. These springs constitute
means for biasing each of the batteries toward

- & common plane represented in Fig. 2 by the
dash-dot line 22 displaced from the surface of
the chassis {1, that is, the bias of the spring
tends to eject each battery from its well.
spring forms an electrical contact for one ter-
minal of each battery; as illustrated for battery
i8, spring 20 engages a central terminal I6A
electrically insulated from the case proper of
the battery while the case constitutes the other
terminal thereof.

An electrically-conductive retaining or lock-
ing member having a body portion 23 is threaded
into an aperture of chassis 11 to be supported
essentially between wells 18 and 19. This mem-
ber also includes a disc-shaped head portion 24
overlying each of the wells for engagement with
the cases of the A-batteries. The overlap of
head 24 is slightly less than the amount by which
2 battery may be displaced normal to the axis
of its well so that the battery may be moved
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clear of head 24 and be easily taken 6ut of the
instrument. The head portion 24 also serves as
& common electrical contact for the battery cases
which constitute adjacent, like terminals of the
batteries and _releasably retains the batteries
within wells {8 and {9 against the bias of springs
20 and 21.

The filament circuit for tubes {0, as repre-
sented in Fig. 3, includes a switch, having a
movable arm 25 and contacts 26 and 27, and also
includes “the conductive locking member 23, 24.
The switch has o first operating position in
which arm 25 engages contact 26 so that A-bat-
tery 6 supplies current to the filaments 28 of
tubes 10 and a second operating position in
which the arm 25 engages contact 27 to permit
the other A-baté tery IT to supply current to the
filaments. An on-off switch 29 is provided in
series with switch arm 25 and tube filaments 28.
for selectively energizing the hearing-aid am-
plifier. )

A switch actuator 25A is mechamcally cou-
pled with switch arm 25 and extends from the
side of case {2, as shown in Fig. 1. In using the
insérument, A-batteries are inserted into each
well {8 and 18 and actuator 25 is manipulated
to complete a filament circuit for tubes 10
through one of such batteries. With continued
use of the instrument, this particular A-battery
becomes exhausted and at that time actuator 25
is shifted to complete the filament circuit

. through the other A-battery. Thus, normal op-

eration of the hearing aid is maintained even
theugh there has been a failure of an A-battery
and the user has an opportunity to procure a
new cell while he operates the instrument from
the alternate filament source. It is apparent
from the foregoing discussion that exhausted
batteries may be replaced with ease by virtue of
the manner in which they are retained in wells
12 and 9.

Instead of using an on-off switch 28, the fila-
ment-source selector may be provided with a
third position in which the filament circuit is
interrupted. For example, there may be an off
position, designated 30, made available for arm

5.

50

Fig. 4 represents another modification in which
switching between the available A-batteries is.
carried out by a movable battery contact. In this
case, contact springs 20 and 2{ are electrically
connected together and a lead 3% constitutes a

" common connection from the tube filaments to
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the A-batteries. A refaining member of insu-
lating material is positioned similarly to element
23, 24 of Fig. 1 and includes a shaft or body por-.
tion 36 of reduced diameter and a head portion
37 in the form of an incomplete dise. .

An electrical contactor, having a pair of srms
38 and 39 forming an obtuse angle with -one
another, is rotatable on shaft 35 and a third arm
40 of the contactor extends along the bisector of
this angle. Arm 38 includes a serrated, battery-
case-engaging surface §{-and a similar surface 42
is provided on arm 39. The angle between arms
38 and 3§ is such that the contactor is movable

__between the case terminals of batteries 16 and
1.

A toggle spring 43 extends between the free
end of arm 40 and the extremity of member 31
farthest from arm 48. The spring is arranged
to bias either of the surfaces 41 or 42 into en-

_gagement with batteries 16 and 17, respectively.

A fiexible electrical connection 44 extending from.
contactor 38, 39, 48 completes the ﬁlament cir-
cuit for tubes 10. . -
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- An actuating link 45 is pivoted at one end to
the free end of arm 40 and is slidably and rotat-
ably mounted on a stud 47 by means of a slot 48.
The other end of link 45 is pivoted to an actu-
ating arm 48, in turn pivoted to chassis i{,-and
the free extremity of arm 48 extends through a
side slot in case {2. By operating arm 48, con-
tactor 38, 39, 40 is displaced from engagement
with one of the A-battery cases into engagement
with the other. .

The physical arrangement of the A-batteries
shown in the fragmentary view of Fig. § differs
from that of Figs. 1-3 in that the batteries are
not only parsllel but also are in axial alignment
with like or case terminals adjacent one another.
As more clearly represented in Fig. 6, the springs
20 and 2{ are positioned at opposite extremities
of a recess §8 and serve to engage physically and
electrically with the contacts 16A and (TA of
the batteries, and to bias the batieries toward a
common plane between the batteries indicated by
a dash-dot line 5{. An electrically-conductive
retaining member 52 is positioned within recess
50 in plane 5i to define the individual wells for
the batteries. The member 52 engages anly a
small edge portion of the batteries and removal
and insertion of the batteries is essentially as
deseribed in connection with the arrangement of
PFigs. 1-3. The electrical connections may also
be identical and need not be described in detail.

The feature of the invention illustrated in
Fig. 7 provides a reminder to the user when he
has exhausted one cell and is operating his hear-
ing aid on the remaining one.

and is slidably supported within case 2. An in-
dicator element or finger 56 is mechanically
coupled with link §5 in the vicinity of volume-
control knob 57 of the hearing-aid amplifier.
The element 56 is preferably: constructed of &
soft material such as thin leather which, although
disposed adjacent knob 57, does not interfere with
manipulation of the knob. When actuator 25A
is in its full line position, indicator element 58
is substantially within the confines of case 12,
After the particular filament battery has become

exhausted, switch 25 is operated to bring the.

other A-battery into service. The displacement
of arm 25A to its alternative position, shown in
dash-dot lines, .causes the indicator element to
be displaced to a position shown in dash-dot
outline, in which a portion thereof extends
slightly beyond the outer periphery of knob 5%.
Accordingly, when the user operates the knob he
is constantly reminded by the presence of finger
56 that one of the A-batterieshas been exhausted.
It is apparent that element 56 may be arranged
to provide only a visual indication if desired.

While particular embodiments of the present
invention have been shown and described, it will
he obvious to those skilled in the art that changes

and modifications may be made without depart--

ing from this invention in its broader aspects, and

therefore, the aim in the appended claims is to-

cover all such changes -and modifications as fall
within the true spirit and scope of this invention.

‘We claim:

1, A wearable electronie hearing aid compris-
ing: a casing adapted to be worn by a person;
an audio-signal translating cireuit within said
casing including at least one electron-discharge
tube of the miniature type; a battery included
in said circuit as a source of space current for
said tube; a pair of similar batteries positioned
in said casing with their axes parallel and with

For this purpose a.
link 55 is pivoted to selector-switch-actuator 25A.
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like terminals adjacent one another; a locking
member of -electrically conductive material posi-
tioned essentially between said pair of batteries
for simultaneously mechanically engaging a
minor portion of adjacent terminals of said pair
of batteries to releasably retain said pair of bat-
teries in position within said casing and for con-
currently making electrical connections to said
pair of batteries; a filament circuit for said tube
including said loeking member and a switch hav-
ing a first operating position in which one-of said:
pair of batteries supplies current to said filament
circuit and having a second operating position
in which the other of said pair of batteries sup-
plies current to said filament circuit; and a switch
actuator for actuating said switch with respect
to said operating positions selectively to include
a particular one of said batteries in said filament
circuit. .

2. A wearable electronic hearing aid compris-
ing: a casing adapted to be worn by a person-and,
enclosing a pair of generally similar battery wells
as well as a third battery compartment; an audio-
signal translating circuit within said casing in-
cluding at least one electron-discharge tube of
the miniature type; a battery positioned in-said
third compartment and included in .said circuit
as a source of space current for said tube; a pair
of similar batteries positioned in said pair of
wells with their axes parallel and with like ter-
minals adjacent one another; an electrically-
conductive spring seated in each of said pair of
wells in electrical contact with the battery re-
ceived thereby and tending to eject the battery
from the well; a locking member positioned es-
sentially between and simultaneously mechani-
cally engaging said pair of batteries releasably
to retain said batteries within their wells against
the action of said springs; a filament circuit for
said tube including a. common connection for
said like terminals and a switch having a first
operating position in which one of said pair of-
hatteries supplies current to said filament circuit
and having a second operating position in which
the other of said pair of batteries supplies cur-
rent to said filament cireuit; and a switeh actu~
ator for actuating said switch with respect to said
operating positions to include.a particular one of
said batteries in said filament circuit..

3. A wearable electronic hearing aid compris-
ing: a casing adapted to be worn by a bperson
and enclosing a pair of generally similar; cylin-
drical A-battery wells extending normal to the
front face of said casing as well as a third bat-
tery compartment; an audio-signal translating
circuit within said casing including at least one
electron-discharge tube of the miniature type;
a battery. positioned in said third :compartment
and included in said-circuit as-a source of space
current for said tube; a pair of similar, cylin-
drical A-batteries positioned in said pair of wells
with their axes parallel each of said A-batteries
having an outside diameter less than the diam-
eter of its respective well to allow displacement
of each battery in a direction normal to the axis
of its well by a certain amount; an electrically-
conductive spring seated in each of said pair of -
wells in electrical contact with the battery:re-
ceived thereby and tending to eject. the battery
from the well; a locking member overlying each
of said wells by a distance less than said amount-
for simultaneously ‘mechanically engaging ‘said
pairof batteries releasably to retain said batteries
within their wells dgainst -the action “of ‘said

- springs;..a filament circuit for said tube includ- .




2,688,197

7 .
ing a switch having a first operating position in
which one of said pair of batteries supplies cur-

rent to said filament circuit and having a second’

operating position in which the other of said
pair of hatteries supplies current to said filament
circuit; and-a switch actuator for selectively
actuating said switch with respect to said operat-
ing positions. Co

4. A wearable electronic hearing: aid compris-
ing: & casing adapted to be worn by a person
and enclosing g pair of generally similar, cylin-
drical A-battery wells of a given effective depth
extending normal to the front face of said cas-
ing as ‘well as a third battery compartment; an
audio-signal translating circuit within said cas-
ing including at least one electron-discharge tube
of the miniature type; a battery positioned in said
third comparitment and included in said ecircuit
as a source of space curreni for said tube; a pair
of similar, cylindrical A-batteries having a length
greater than said effective depth of said wells
positioned in said pair of wells with their axes
parallel each of said A-batteries having an out-
side diameter less than the diameter of its re-
spective well to allow displacement of each bat-
tery in a direction normsl to the axis of its well
by a certain amount; an electrically-conductive
spring seated in each of said pair of wells in
electrical contact with the battery received there-
by and tending to eject the battery from the well;
a locking member overlying each of said wells
by a distance less than said amount for simulta-
necusly mechanically engaging said pair of bat-
teries releasably to retain said batteries within
their wells against the action of said springs; a
filament cireuit for said tube including a switch
having a first operating position in which one of
said pair of batteries supplies current to said
filament circuit and having a second operating
position in which the other of said pair of bat-
teries supplies current to said filament circuit:
. and a switch actuator for selectively actuating
said switch with respect to said operating posi-
tions.

5. A wearable electronic hearing aid compris-

ing: a casing adapted to be worn by a person-

- and enclosing a pair ‘of generally similar, cylin-
drical A-battery wells extending normal to the

front face of said casing as well as a third bat--

tery compartment; an audio-signal translating

cireuit within said casing including at least one-

electron-discharge tube of the miniature type; a

battery positioned in said third compartment and
included in said circuit as a source of space cur--

rent for said tube; a pair of similar, cylindrical
A-batteries positioned in said pair of wells with
their axes parallel and with like terminals adja-

cent one another, each of said A-batteries having
an outside diameter less than the diameter of its-

respective well allowing displacement of each
battery in a direction normal to the axis of its

well by a certain amount; an electrically-conduc- |
tive spring seated in each of said pair of wells in -

electrical contact with the battery received there-
by and tending to eject the battery from the
well; an electrieally-conductive locking mem-

ber overlying each of said. wells by a distance

less than said amount for simultaneously mecha-~
nically engaging said pair of batteries releasably
to retain said batteries within their wells against
the action of said springs and to complete an

electrical connection with said adjacent termi- .

nals of said batteries; a filament circuit for said

tube including a switch having a first operating -
75

position in which one of said pair of batteries

L

10

15

20

25

30

35

40

45

60

85

70

. 2,182,865

8‘

supplies current through one of said springs and
said locking member to said filament circuit and
having a second operating position in which the
other of said pair of batteries supplies current
through the other of said springs and said lock-
ing member to said filament circuit; and a switch
actuator for selectively actuating said switch with
respect to said operating positions.

6. A wearable electronic hearing aid compris-
ing: a casing adapted to be worn by a person
and enclosing a pair of generally similar bhattery.
wells as’ well as a third battery compartment;
an audio-signal translating circuit within said
casing including at least one electron-discharge
tube of the miniature type; a battery positioned
in said third compartment and included in said
circuit as a source of space current for said
tube; a pair of similar batteries positioned in
Said pair of wells with their axes parallel; an
electrically-conductive spring seated in each of
said pair of wells in electrical contact with the
battery received thereby and tending to eject the
battery from the well; a locking member for
simultaneously mechanically engaging said pair
of batteries releasably to retain said batteries
within their wells against the action of said
springs; a filament circuit for said tube includ-
ing a switch having a first operating position in
which one of said pair of batteries supplies cur-
rent to said filament circuit, a second operating
position in which the. other of said pair-of bat-
teries supplies current to said ‘flament circuit
and a third position in which said filament cir-
cuit is interrupted; and a switch actuator for
selectively actuating said switch with respect to
said operating positions.

7. A wearable electronic hearing aid compris-
ing: a casing adapted to be worn by a person
and enclosing a pair of generally similar battery
wells as well as a third battery compartment;
an audio-sighal translating circuit within said
casing including at least one electron-discharge
tube of the miniature type; a battery positioned
in said third compartment and included in said
circuit as a source of space current for said tube;
& pair of similar batteries positioned in said -
bair of wells with their axes parallel; an elee~
trically-conductive spring seated in each of said
pair of wells in electrical contact with the

i battery received thereby and tending to eject

the battery from the well; a locking member for *
simultaneously mechanically engaging said pair
of batteries releasably to retain said batteries
within their wells against the action of said
springs; a filament circuit for said tube includ- -
ing a switch having a first operating position
in which one of said pair of batteries supplies
current to said filament circuit and having s
second operating position in which the other
of said pair of batteries supplies current to said
filament circuit; a switch actuator for selectively
actuating said switch with respect to said oper-
ating positions; and an indicator element me-
chanieally coupled to said switch actuator for
indicating which of said batteries is coupled with -
said tube.
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