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6 Claims.
1
This invention relates to hearing aid appa-
ratus, and has for one of its objects the produc-
tion of an apparatus of this kind wherein all of

the operating elements will be located within and:

protected by a chassis made of moldable insulat-
ing material, preferably plastic material, and pro-
vided with recesses and openings within which
the said elements are located and which will elim-~
inate the use of brackets and octher parts whereon
the said elements have herstofore been mounted:
on and secured to chassis.

A further object of the invention is to provide
a chassis which is so0 constructed and combined.
withh the hearing aid elements therewithin as to
enable the chassis, the elements, and the A and B
batteries cooperating with the latter to be assem-.
kled in a compact confainer which can. be worn
without appreciable discomfort and which can be
carried in the vest pocket of the wearer,

A still further object of the invention is to pro-
vide a chassis which is extremely light in weight,
and which can be produced by 2 molding opera-
tion; also to produce a cooperating construction
of chassis and of the arrangement of the hearing
aid elements therein which will greatly simplify
the assembly and mounting of the elements and
the wiring arrangement.

A still further object of the invention is to
produce & novel construction of casing which will
enable the chassis and the hearing aid elements:
within and supported by the chassis to be con-
veniently inserted into and removed therefrom
and with a minimum of interference with the
wiring. :

Still further advantages of our invention will
appear in the detailed description of the drawings
hereof, wherein Fig, 1 represents a rear elevation-
al view of our casing, the positions of the chassis
and the batteries within the casing being shown
by broken lines, with the output socket connector
and a portion of the volume control disk being
shown in full lines and with portions of one of the
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casing clips broken away; ¥ig. 2 a rear elevational

view of the main chassis showing the positions of
the hearing aid elements which are located there-
within; Fig. 3 an elevational view of one side of
the chassis shown in Fig, 2 and Fig. 4 a similar
view of the opposite side of said chassis; Fig. 5 a
front elevational view of the chassis, showing the
microphone and its guard and the outpui im-
pedance; g, 6 a. top plan view and Fig. 7 a bot-
tom plan view of the chassis shown in the pre-
ceding views; Fig. 8 a detail in section taken on
the line 8—8 of Fig. 5; Fig. 9 a detail in sectional
elevation of our casing; Fig. 10'a rear elevational

b8

: hearing aid elements.

2

’ view of the-chassis: alone, showing the. positions

of the recesses for the reception of hearing aid
elements; Fig. 11 and 12 are elevational views of
opposite sides of the chassis-shown in Fig. 10, and.

© Pigs. 13 and 14 are respectively top and bottom:

plan views of the chassis:shown in Fig, 10; Fig.
15 is a central vertical sectional view through the
chassis shown in Fig. 10 and Fig. 16 a side cleva~
ticnal view of the sub-chassis having the input
and driver tubes secured to one side thereof and
showing its position previously to being inserted
within the seat provided therefor within the body
of the main chassis shown in Fig, 15; Pig. 17 a
plan view of the output connector sub-~panel with
elemnents thereon; Fig, 18 a detail in plan show-
ing the relation of the grill in the front of the.
casing to the grill in front of the microphone; and
Fig. 19 a detail in sectional elevation showing the
manner in which the supporting clips are secured
to the casing.

Describing by reference characters the various
parts illustrated herein, {0 denotes the front, il
the back and {2 and 18 the sides, {4 the top and
{5 and {6 the stepped bottom of the chassis, the -
bottorm- wall of the stepped portions being con-
nected by the wall 11, The chassis shown here-
in is molded from plastic material and is provid-~
ed with recesses and openings in the rear, front
and sides thersof for the reception of the various
The recesses in the front
are indicated at 18 and 19 (Fig, 5) while the re-
cesses at the rear are indicated on Fig. 10 at 20,
21, 22, 23, 24, 25, 28, 217, 28, 29, 38 and 31 and with
openings 302, 32, 33 and 24, the opening 302 being

35 for the insertion thereinto of the end of a switch

control (after soldering), the opening 32 being
for the passage of a switch arm, the opening 33
providing clearance for the contacts for the out-
put socket connector, and the opening 34 being
for the reception of the volume control.

The chassis is also provided with a recess 35 in
one side thereof for the reception of the cutput
tube and with two recesses 36 and 37 in the op-
posite side for the reception of the input and
driver tubes; also with a recess P between the
front and the rear thereof for the insertion there-
into and the seating of the sup chassis S.

Referring more particularly to Fig. 2, wherein
a number of the hearing aid elements are shown
as installed within the recesses provided there-
for in the rear of the chassis, 38 denotes the A-
battery contact clip which sets in the recess 28
and exiends into the recess 21. This clip ex-
tends beneath the bottom of the stepped portion
i§ of the chassis and is there provided with a .
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cupped recess 382 for the reception of the contact
spring 88>, 39 denotes a wire which connects the
filaments of all of the tubes. 40 and 4i are ter-
minal lugs, each of which is connected to the
output tube 63 at one end thereof, the other ends
of which are connected to the output impedance

3, through wires 44, and to the output socket
connector 47 through wires 45 and 46. The wire
48 extends through the terminal 49 which in turn
is connected by the screw 50 with the B-battery
contact clip 5f. The screw 58 is inserted through
a terminal bushing 48 in the cutput connector
sub panel, shown in Fig. 17, which comprises gen-
erally a panel Pa of insulating material on which
is mounted the output connector 47, and the ter-
minal lugs 48, 4f, and which supports the arms
52, 522, The recess Re within which the terminal
Tugs 40, 4! are positioned is provided with a
chassis wall W providing an insulating space be-~
tween said Iugs. The bushing 49 connects the
output connector assembly, which contains ter-
minals for the output impedance and the outpub
tube, with the battery contact clip 51 which is
provided with a cupped recess §ie for the recep~
tion of the contact spring 5i*. The screw 50 is
threaded into the bushing Bu on the sub chassis
S, thus completing all of the B circuits on the sub
chassis.

The manner of mounting the battery clips 38
and 5{ renders them readily removable and re-
placeable whenever such operation may be neces-
sary, as, for instance, where either one or both
of the springs 28° or B{® may be injured in any
manner, as by contact of acid therewith.

52 represents one of the integrally formed arms
of a spring contact, which arm grounds the
chassis to the easing, indicated generally at C in
Fig. 1, and 522 denoctes the other arm which
grounds the volume control 53 through the screw
54 which extends through the link 55 and the
volume control 53 and thence through the chassis,
being threaded into a threaded hole in the outer
end of the arm 528 The screw 552 extends
through the volume control tension spring 5%
which holds, and completes the circuit to, the fila-
ment switch arm 57 and thence through the
chassis where it is connected to the link 55, 832
denotes the volume control operating disk.

The mounting screw 54% for the arms 52 and 52=
is threaded into a bushing G at one end of the
sub chassis S and grounds the sub chassis and
all of the corresponding ground circuits thereon;
it also extends through a bushing §4¢ in the upper
end of the sub panel SP and anchors the same
to and within the seat in the chassis.

It will be noted that the input tube 58 and
ariver tube 59 are carried by one end of the sub
chassis and that, when the latter is positioned
within the main chassis, these tubes are in turn
positioned within the recesses 38 and 37. The
output tube 8§ is located within the recess 35 pro-
vided therefor in the opposite side of the chassis.

" The sub chassis is provided on one side with con-
necting wires extending therethrough to the op-
posite side thereof and there connected with
necessary resistors and condensers which com-
plete the amplifier sub chassis circuit, one of the
resistors being shown at R in Fig. 4.

The front of the main chassis is provided with
a large cylindrical recess 18 extending thereinfo
and provided with an annular seat $82 at the bot-
tom of the same, the said seat being provided for
the reception of a resilient compressible ring 61s,
such as rubber, surrounding the body 61 of the
microphone. The microphone has a perforated
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cover plate 62, the same being shown as provided
with circular perforations 62s, and 63 denotes a
chassis grill shown as provided with parallel slots
8§32 and having its outer edge deilected down-
wardly and radially outwardly, as shown at 83,
whereby it may be pressed into an angular seat
180 in the front of the recess 18. The grill 63 is
yieldingly retained in place above the microphone
cover by means of springs 84 struck therefrom
and which engage the cylindrical wall of the seat
18® and with tabs §5 projecting from the periph-
eral portion thereof and seated in recesses 652 in
the chassis, thereby to position the grill and pre-
vent rotation of the same in its seat. 'The chassis
grill is provided with a central rib 68, which is
adapted to engage the central portion of the grill
87 on the casing C when the body of the former
grill is maintained in proper spaced relation with
respect to the body of the latter grill by the
springs 54, the outer ends of which springs are
adapted to engage the latter grill. In practice,
a slight clearance may exist between the outer
surface of the rib and the outer ends of the
springs 64 and the inner surface of the casing
orill, hut this clearance will be so small as to
prevent detrimenta] displacement of the chassis
grill. The outer ends of the springs 64 are in
the plane of the rib 68 and also in the plane of
the exterior of the chassis, whereby they cooper-
ate with the said rib in spacing the chassis grill
from the casing grill.

Reference has been made herinbefore to the
opening 34 in the back of the chassis as being
provided for the reception of a volume control,
which is indicated generally at 53 on Figs. 2 and
8 and the outer end of the bedy 53 of which is
shown in dotted lines at 53% in the latter view.
It will be noted that this opening is provided with
peripheral notches 342 (Fig. 10) which are adapted
for the reception of tongues 682 struck from the
peripheral portion of a cover §8 seated upon a
ledge 34% provided therefor in the opening 34, the
said tongues extending forwardly from the said
cover through said notches, one or more of said
tongues also extending through slots formed be-
tween projections §3° on the body of the volume
control, said tongues having their inner ends bent
into engagement with and beneath the said body,
as indicated at 68*. The cover serves, through
its tongues 68° and the notches 34* and the re-
cesses provided between the projections 53° to
prevent rotation of the volume control body with-
in the opening 32; and, through the engagement
of the tongues with the bottom of the volume con-
trol body, to clamp or .anchor the latter within
its seat.

The number, design and arrangement of the
recesses and openings in the chassis are such as
we have found to be adapted for the accommo-
dation of the number, design and arrangement
of hearing aid elements which have enabled us
to produce a particularly efficient instrument, but
it is evident that the number, design and arrange-
ment of the recesses and openings will vary in
accordance with the number, design and arrange-
ment of the elements which may be employed in
an amplifier circuit, no claim being asserted
herein for patentable novelty in our circuit per se
which is a conventional type of vacuum tube
amplifier.

In Figs. 1 and 9, we have illustrated a casing
in which the chassis and hearing aid parts de-
scribed hereinbefore and the A battery 78 and B
battery 71 are mounted. The casing, indicated
generally at C, comprises a unitary front section;
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a:portion of which is shown:at T2 in-Fig. 9, and
two rear sections, namely; an upper: section 73
and a.lower:section 74. The opposite sides of the
front section are provided each with a guide chan-
nel ¥8 while the rear sections .are provided each
with a guide rail 78:adapted to be received within
the said channels. The bottom of the upper back
section is provided with a transversely extending
outwardly projecting rib 77 while the top of: the
lower back section is provided with a depressed
flange 78 adapted to be received beneath the rib
171 and with a transverse rib 78 adapted to abut
against the rib 17 when the back sections are
assembled upon the front section. The guide
channeis on the front section are provided each
with a slot 88 which slots are adapted.to be en-
gaged by the ends of the rib 77 of the upper rear
section when the latter occupies its operative pesi-
tion with reference to the front section. In prac-
tice, the upper rear section, together with the
chassis, may be first positioned below the top of
the front section and the rails of the upper rear
section can be interlocked with the side channels
of the front section, as by inserting one of said
rails into the corresponding side channel of the
front section and thereafter pressing downwardly
upon the cother side of the upper rear section,
which will enable its rail to snap into position
within the guide channel. This operation must
necessarily be performed while the chassis and
the upper rear section cccupy a position approxi-
mately midway between the ends of the front
section—the chassis being positioned beneath the
upper rear cover section by the fitting of the
output socket 47 within the opening 8{ provided
therefor in the said section.

The manner in which the output connector co-
operates with the opening 8{ in the upper rear
section enables the chassis to be locked in posi-
tion within the casing without recourse to any
other securing means; thereby eliminating the
necessity for the use of any tools in effecting such
assembly. o

The lower contacts 83, 84 for the A and B bat-
teries are formed as a unit comprising a base 85
which is secured to the bottom of the front sec-
tion in any approved manner, screws 88 being
indicated as employed for such purpose. The
batteries having been inserted within the lower
portion of the front section of the casing, the
bottom rear section can then be applied to the
front section by inserting the upper end of one
of the side rails within the lower portion of the
channel guide of the upper section and then by
springing the opposite side of the lower rear sec-
tion downwardly, whereby the corresponding side
rail will be snapped into place within the side
channel, following which the lower rear section
will be slid into place with the fiange 18 fitting
beneath the rib 71, being removably locked there-
to by engagement of a locking projection 87,
formed on said flange, with a recessed seat pro-
vided therefor in an outwardly extending projec-
tion 83 on the rib 77. Obviously, the locking pro-
jection may be formed with the rib 77 and the
recess for the same with the flange 78.

The parts having been thus assembled within
the casing C, the output connector element 89 is
applied to the output connector element 47 as by
inserting the side rails of the former within the
guides 472 of the latter.

Reference is made hereinbefore to the grill 67
with which the front of the casing is provided.
This grill is provided with slots 6§72 which are
similar to the slots 632 of the microphone cover
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6 ,
plate; but'are staggered with respect to the latter
slots; this protects the microphone from damage;
as by insertion of sharp instruments through the
slots 632, and also greatly reduces what is known
in the art as “acoustical feedback.”

88 denotes clips by which the casing and the
hearing air elements therein may be supported
in the pocket of the wearer.. These clips are
mounted within U brackets 9§ by means of lugs
82 carried by the clips and embracing upstand-
ing lugs 9i2 on the U clips, the clips being jour-
naled on the upstanding iugs by means of shafts
33, springs 82 pressing the gripping ends of the
clips toward the casing. The bases of the U
clips are secured in place, without recourse to
any projection within the interior of the casing
which might be engaged by the chassis, by strik-
ing tongues 95 therefrom which are received
within apertures 88 provided therefor in the bases
of the said brackets and by which the bases are
locked to thie upper rear casing section.

The hearing aid distributor has always experi-
enced much trouble in the past in servicing his
product, due to the necessity for removing some
five or six screws, by which the chassis have been
secured to and within their respective casings,
before such removal could be effected; in some
cases, the screws required the use of special tools,
other than screw drivers, for their removal. In
other cases, soldered connections have been em-~
ployed between the chassis and casings making
it necessary for a distributor to be trained by the
factory in order that he might service his instru-
ments. Due to the manner in which we have con-
structed our casing and mounted our chassis
within the same, it is possible for a distributor to
service our instrument without the necessity for
possessing and/or employing any tools or any
mechanical skill.

With an apparatus constructed in the manner
shiown and described herein, we are able to realize
all of the general objects set forth in the intro-
ductory portion of the specification. In addition,
there-are no wire connections hetween the chassis
and-the casing and there are no screws or other
extraneous means for mounting the chassis in the
easing nor for securing the sections of the casing
together, thus enabling our hearing aid instru-
ment to be efficiently serviced without the neces-
sitv for mechanical skill or recourse to anv tools
whatever. All parfs are accurately positioned
with reference to one another, making exact du-
plication of the instrument possible and improv-
ing greafly the facility of production of the in-
strument and also the replacement of the parts
within the chassis. All of the parts can be ar-
ranged in close proximitv to one another in the
chassis and without electrical or mechanical in-
terference with one another due to movement or
shifting of the parts in the chassis, thereby con-
tributing greatly to the compactness of the en-
tire assembly and insuring uniformity of per-
formance in the production of successive hearing
aid instruments.

Having thus described our invention, what we
claim is:

1. In a hearing aid apparatus, a main chassis
of moldable insulating material having recesses
and openings therein for the reception of hearing
aid elements included in the amplifier circuit and
means for anchoring the said elements within
said recesses and the main chassis being also
provided with g recess therein for the reception
of a sub-chassis carrying hearing aid elements
also included in the amplifier circuit, a sub-
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chassis carrying hearing aid elements of the
amplifier circuit, and means for anchoring the
sub-chassis to the main chassis, the latter an-
choring means also effecting elecirical connec-
tion between the hearing aid elements in the
main chassis and the hearing aid elements on

the sub-chassis. .
2. In the hearing aid apparatus recited in

claim 1 the recess for the sub-chassis being lo-
cated between the front and the back of the
main chassis and extending thereinto from one
of the sides thereof and the main chassis being
provided in the side from which the recess ex-
tends with additional recesses for the reception
of input and driver tubes carried by said sub-
chassis.

3. In & hearing aid apparatus, a main chassis
of moldable insulating material having recesses
and openings therein for the reception of hearing
2id elements included in the amplifier circuit and
comprising g microphone, an output impedance,
a volume control, a velume conirol switch, A and
B battery contacts and an output tube mounted
in some of said recesses and openings, an out-
put connector and a sub-pane! supporting the
said connector and mounted within others of the
recesses in the said chassis, the main chassis also
having an additional recess extending thereinto
and a sub-chassis within said recess with hearing
aid elements carried thereby and included in the
transmitter circuit and comprising an input tube,
a driver tube, resistors and condensers, and
means for anchoring the sub-~chassis and the out-
put connector sub-panel to the main chassis, the
anchoring means also effecting electrical con-
nection between the hearing aid elements in the
main chassis and the hearing aid elementis on the
sub-chassis and between the sub-panel and the
remainder of the electrical circuit of the hearing
aid.

4. In the hearing aid apparatus set forth in
claim 1, one of the said anchoring means com-
prising a screw extending through bushings in
the output connector sub-panel, the B battery
contact, and the sub-chassis, and being threaded
into the sub-chagsis.
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* 8. In the hearing aid apparatus set forth in
claim 4, one of the anchoring means comprising
a screw extending through an end of the output
connector sub-panel snd through a portion of
said chassis and being threaded into a bushing on
the inboard end of the sub-chassis.

6. In a hearing aid apparatus, s chassis and
hearing aid elements mounted thereon, said ele-
ments comprising a volume control having a. body
and the chassis having an opening for the recep-
tion of said body the wall of which opening Is
provided with notches, a cover mounted in said
opening above said body and having tongues ex-
tending therefrom through said notches and
along the side of said body and bent inwardly
into engagementt herebeneath, the body being.
provided, above the bottom thereof, with recesses
for the reception of said tongues.

RALEIGH E. TRESISE.
PAUL D. KENDALL.
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