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cover 12 into said lugs so that upon unscreating 
of these screus 22 the back cover 12 can be re 
moved. A microphone 23 is mounted at one side 
of said panel 3 in such a manner as to extend 
into space 2 and to be situated behind openings 
24 of the front cover 40. The microphone 23 
may be of any suitable type and is preferably a 
crystal microphone. 
The eiectron tube amplifier in the amplifier 

compartment 58 is shown as comprising three 
tubes 25, 26, and 27. The amplifier may follow 
any conventional circuit well known to those 
skilled in the art and may be, for instance, a 
resistance coupled amplifier. Since this inven 
tion is concerned with the structural arrange 
ment of the elements of the hearing aid and not 
with any particular circuit in which the elements 
of the amplifier are arranged electrically, no 
wiring has been shown in the drawing. Also, 
only those structural elements of the amplifier 
are shown whose dimensions are appreciable 
enough to have bearing on the space requirements 
of the device. 
The electron tubes 25, 26, 27 are midget tubes 

and their bulbs are preferably of flat shape. De 
pending on what particular circuit is desired to 
be used, these tubes may have one or more grids. 
For example, all three tubes may be pentodes. 
Each tube 25, 26, and 27 is provided with a base 
28, 29, and 30, respectively, arranged at a distance 
from the corresponding bulb. These bases 28, 29, 
30 are flat discs, their Only purpose being to hold 
contact pins 33 in their proper relationship to 
each other. The bulb of each tube is connected 
with the base thereof solely by the leading-in 
wires 32 which are secured to the pins 33 of the 
base and a substantial part of the length of these 
leading-in Wires extends freely between the bulb 
and the base. SocketS 34, 35, and 36 mounted in 
the panel 3 are provided to receive the pins 33 of 
the bases 28, 29, 30 of the tubes 25, 26, 27. With 
tubes of the type just described the bulbs may be 
placed in any desired position. With respect to the 
panel 3 and still be plugged in a socket perna 
nently mounted in said panel. In the example 
shown, all three tubes 25, 26, 27 are arranged in 
a plane parallel to the panel 3, that is, in a 
plane which is rectangular to the direction of the 
axis of each of the bases 28, 29, 30. While the 
bulbs are all shown to extend in the horizontal 
direction, each of these bulbs could extend under 
any desired angle to the horizontal direction, or 
as shown in Fig. 4 for the tube 26, the bulb of any 
tube may be so arranged that its axis is some 
distance above or below the center of the cor 
responding base. Thereby the best possible use of 
the available Space can be made in each particu 
lar case. It Will further be seen that each tube 
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4. 
of a screw driver or the like so as to adapt the 
instrument to the needs of the person who is 
going to use the hearing aid. The conventional 
volume control in the form of a variable resistor 
4C is arranged in the center of the top part of 
the instrument fitting into a cut-out of the panel 
3 and being operable from the outside by means 
of a knob 4. For the connection of the ampli 
fier with the receiver (not shown), two socket 
contacts 42 and 43 are provided which are secured 
to the panel 3 at the upper end thereof. Two 
contact pins 44, 45 of a plug 46 carried by the re 
ceiver cord 47 may be inserted into the socket 
contacts 42, 43. 
The plug 46 is of small dimensions since it 

Carries only the two contact pins 44, 45 for the 
receiver cord 47. No plug connection is necessary 
for connecting the batteries f8, 9 with the ampli 
fier. Metal Strips. 48 and 49 Sunk into the under 
Surface of the partition wall 6 are in direct con 
tact with one pole of each of the two batteries 8 
and 9, the latter being forced against these strips 
by means of springs 50 and 5. The springs 50, 5 
at the same time establish the electrical connec 

5 tion between the other pole of the two batteries 
8, 9 and a ground plate 52. The contact strip 
49 has a bent-up flange 54 which extends from 
the battery compartment 7 into the amplifier 
COInpartment 58 and is secured to the panel 3 
by means of a stud 56 or the like. Likewise, the 
contact strip 48 is provided with a bent-up flange 
53 fastened to the panel 3 by means of a stud 
or the like 55. 
By arranging the microphone 23 and the various 

elements of the amplifier in at least two parallel 
planes instead of all at the same side of a panel 
and, in particular, by arranging the amplifier 
tubes opposite to the microphone, such as by plac 
ing the bulbs of the tubes 25, 26, 27 at the back 
side of the panel 3 behind the microphone 34, 
a panel of Substantially smaller size can be used 
than is necessary if the microphone and all the 
elements of the amplifier are mounted on the 
Sane side of a panel. More specifically, a panel 
of So much smaller size can be used that in spite 
of the addition of the height of the batteries the 
total height of the combined amplifier-battery 
unit is not greater, or not substantially greater, 
than the height of the amplifier unit alone of con 
ventional hearing aids. The thickness of the new 
instrument is not greater than required by the 
thickness of the batteries, that is to say, not 
greater than the thickness of the separate battery 
unit heretofore used. I have found that I can 

55 make my instrument with approximately the same 

25, 26, or 27 may be easily exchanged without 
unsoldiering the leading-in wires of the old tube 
and soldering on the leading-in wires of the new 
tube as has been necessary heretofore with midget 
tubes for wearable hearing aids, these tubes hav 
ing been used without a base. 

37 denotes a choke coil which is mounted to 
the same side of the panel 3 as the microphone 
23, with a small portion of the core of this choke 
penetrating through an opening in the panel 3. 
Also at this side of the panel 3 there is arranged 
a tone control 38 having a shaft which extends 
through the panel 3 into the battery compart 
ment 7 where it ends in a slotted head 39. When 
the lower back cover if is opened, the batteries 8, 
9 as well as the head 39 of the tone control 38 

lie open and the latter can be adjusted by means 
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over-all dimensions as are those of the old ampli 
fier unit alone, and that the new instrument can 
be worn in one of those pockets of a garment 
Which heretofore have been utilized to accorn 
modate either the amplifier unit or the battery 
unit alone. The weight of the new instrument 
is substantially Smaller than the sum of the 
weights of the amplifier unit and the battery 
unit heretofore used in wearable hearing aids. 
To give an example of the overall dimensions and 
the Weight of instruments built according to the 
present invention it may be mentioned that such 
instruments can be easily made as small as about 
5x2X.1% inches, such an instrument having a 
total weight of approximately eight ounces. 

It should be noted that while the conventional 
Wearable instrument is commonly worn in two 
inside pockets of the user in order to conceal 
the cord connecting the battery unit with the 
amplifier unit, the new instrument may be worn 
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conveniently in an outside pocket because the 
number of units to be placed in pocketS is now 
reduced to a single unit and the cord which here 
tofore had to be concealed is eliminated alto 
gether. It will be obvious that the microphone 
of the instrument is better exposed to the on 
coming sounds if the instrument is placed in 
an outside pocket. 

I desire it to be understood that while I have 
shown in the drawing a certain embodiment of 
the invention, this embodiment has been given 
by way of example only and that various changes, 
rearrangements, and modifications may be made 
without departing from the Spirit of the inven 
tion or the scope of the appended claims. 
What I claim is: 
1. In a Wearable hearing aid of the kind. Where 

in a microphone, an electron tube amplifier hav 
ing midget tubes and power Supply batteries for 
said amplifier are all enclosed in a flat casing Small 
enough to be worn in an ordinary garrinent pocket 
and wherein said microphone and said amplifier 
are mounted on a panel dividing lengthwise the 
upper portion of said casing and said batteries 
are housed in the lower portion of Said casing, 
the combination of a casing having a relatively 
fixed front wall extending over the entire height 
of said casing and a back. Wall Composed of an 
upper back cover and a lower back cover, said 
tWo back covers being . Separately Openable rela 
tive to Said front wall and said lower back cover 
being supported. On a hinge. So as to be readily 
openable without the aid of tools, with the ar 
rangement of said microphone and Some of the 
amplifier elements on that side of the panel 
Which faces said front wall and of the other 
amplifier elements, including said tubes, on the 
part of said panel facing said upper back cover. 

2. In a wearable hearing aid of the kind where 
in a microphone, an electron tube amplifier hav 
ing midget tubes and power supply batteries for 
said amplifier are all enclosed in a flat casing 
small enough to be worn in an Ordinary gar 
ment pocket and wherein said microphone and 
said amplifier are mounted on a panel, in con 
bination, a casing having a relatively fixed front 
wall extending over the entire height of Said 
casing and a back wall composed of an upper back 
cover and a lower back cover, said two back cov 
ers being separately openable relative to Said 
front Wall and said lower back cover being Sup 
ported on a hinge so as to be readily openable 
Without the aid of tools, partitioning means ex 
tending from said front wall to said back wall 
so as to divide said casing into an upper and 
a lower compartment separated from One an 
other by said partitioning means, said micro 
phone and said amplifier being housed in the 
upper of said two compartments and mounted 
so on said panel that said microphone and Some 
of the amplifier elements are on that side of Said 
panel which faces said front wall and the other 
amplifier elements, including Said tubes, on the 
side of said panel which faces said upper back 
cover, and said batteries being housed in the 
lower of said two compartments, Said partition 
ing means being composed of two transverse Wall 
portions one secured to said front Wall and the 
other to said upper back cover, Said two trans 
verse wall portions forming together a bottom 
closure for said upper compartment also When 
said lower back cover is flung open. 

3. In a Wearable hearing aid of the kind where 
in a microphone, an electron tube amplifier hav 
ing midget tubes having leading-in wires extend 
ing from the outside into the tubes, and power 
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6 - 
supply batteries for said amplifier. are all en 
closed in a flat casing Small enough to be worn 
in an ordinary garment pocket and wherein said 
microphone and Said amplifier are mounted on 
a panel, in Combination, a front. Wall and a back 
wall forming parts of said casing with said front 
Wall extending over the entire height of said cas 
ing and Said back wall being composed of an 
upper back cover and a lower back cover, said 
two back covers being separately openable rela 
tive to said front Wall and said lower back cover 
being Supported on a hinge So as to be readily 
openable Without the aid of tools, partitioning 
means extending from said front wall to said 
back Wall So as to divide Said casing into an upper 
and a lower compartment separated from one 
another by said partitioning means, said micro 
phone, and said amplifier being housed in said 
upper compartment with said tubes being air 
ranged on said panel. So as to face said upper back 
cover, said batteries being housed in said lower 
compartment, and a plug-in socket for each of 
said midget tubes mounted in said panel with 
its axis perpendicular thereto to receive the lead 
ing-in wires of its coordinated tube, the end 
portion of each of the leading-in Wires of each 
tube being bent down at a substantially right 
angle so that said tubes are pluggable into their 
sockets and, when so plugged in, said bent-up 
portions of said leading-in wires extend perpen 
dicularly to said panel and the longitudinal axis 
of the bulb of each of Said tubes extends parallel 
ly to said panel and perpendicularly to the 
axis of its coordinated socket. 

4. A wearable electionic hearing aid as claimed 
in clairn 3, Whereiin Said partitioning, means are 
composed of two transverse wall portions one 
secured to said front Wail and the other to said 
upper back cover, Said, two transverse " "Wall por 
tions forming together a bottom closure for said 
upper compartment also when said lower back 
cover is fluing oper. 

5. In a yearable hearing aid of the kind 
Uherein a microphone, a 7... electron tabe amplifier 
Flaving midget tibes tid fouver Supply baltiteries 
for SCi? Czplifier Cre all englosed in ci faticaSing 
0000CCL CL0000GLG LGL rr 000L0000S L0S LL00SG0LLLL000L LLGLLL 00LLL 
pockce? - and Ferein - Said. ? Ficrop?ione and saidi, 
amplifier are housed in a portion of the length. 
of Said ca.Sing d72d Solid botteries are housed in 
the readining portion. Of Solid casing, the cor 
bination of O. Casing having a relatively fiaced 
front wall extending over the entire height of 
00GL LCmkLLLLLL LLLL00L SG aLLGGGL L0ELLS 00LLLLGLLLLLL G0S GG 
finge so as to be rectility operable relative to 
said front 2Dall withoit the aid of tools, a closure 
at the back of said portion of the length of said 
LL0SLL00LLG 0LLLGL CGL00000 LLLLL 0LLLGLCCLCLCL00LLL L00LS L0LLLLL 
amplifier, Scid back cover being openable without 
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OPen?ing Said CoSure, Said Clo8re being: Feld in 
cloged position relative to said front Uall by such 
?medi S it?nict to Ope? Siidº, co Sure more has to be 
done than for gaining access to said casing por 
tion housing said batteries, with the arrange 
?ment of SC id micropoffe CaTid Some of t7te ampli 
fier, elle???e72ÉS SO (38 io face Said front uyall Cºndº 
of the other amplifier elements, including said 
tibes, behind said microphone so as to face said 
COSlae. 

6. In a vedrable hearing di? of the cind vhere 
in a microphone, an electron tube a 772plifier hay 
ing midget tubes and power supply batteries for 
said amplifier are all enclosed in a fict Casing 
Small enough to be ution in can ordinary garnieri 
pocicet and pherein Said microphone and said 

  

  



23,208 
7 

amplifier are housed in a portion of the length 
of said Casing and said batteries are hotSed in 
the remaining portion of Said casing, the Com 
bination of a casing having a relatively faced 
front Dall eactending over the entire height of 
said casing and a back cover supported on a 
hinge so as to be readily openable relative to 
said front Dall Uithout the aid of tools, a closure, 
at the back of said portion of the length of Said 
casing which houses said microphOne and Said 
amplifier, said back cover being openable without 
opening said closure, said closure being held in 
closed position relative to said front wall by Such 
means that to open said closure more has to be 
done than for gaining access to said Casing por 
tion housing said batteries with the arrangement 
of said microphone and some of the amplifier 
elements so as to face Said front Dall and of the 
Other amplifier elements, including Said tubes, 
behind said microphone and so as to face said 
closure, and with partitioning means eactending 
from said front wall to said closure So as to form. 
a bottom closure for Said casing portion housing 
said amplifier also uphen Said back Cooper is flung 
????. 

7. In a clearable hearing aid of the kind where 
in a microphone, an electron tube amplifier hay 
ing midget tubes and power supply batteries for 
said amplifier are all enclosed in a flat casing 
small enough to be worn in an ordinary garnent 
pockcet and Uherein said micropOne and i Saidi 
amplifier are housed in the upper portion of said 
casing and said batteries are housed in the lower 
portiom of said casing, the combination of a caS 
ing having a relatively fired front wall eactend 
ing over the entire height of said casing and a 
back wall composed of an upper back. CO2er and 
a louver back cover, Said tuvo back covers being 
separately openable relative to said front wall 
and said louder back cover being Supported. On 
a hinge so as to be readily open able Uithout the 
aid of tools, with the arrangement of said micro 
phone and some of the amplifier elements SO aS 
to face said front wall and of the Other ampli 
fier elements, including said tubes, so as to jace 
Said upper back COver. 

8. In a wearable hearing aid of the kind 
wherein a microphone, an electron tube amplifier 
having midget tubes and power supply batteries 
for said amplifier are all enclosed in a flat casing 
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Small enough to be aborn in an Ordinargy garanent 
pocket and wherein said microphone and Said 
amplifier are housed in the upper portion of Said 
casing and said batteries are housed in the louder 
portion of said casing, the combination of a Cas 
ing having a relatively fiaced front wail eactend 
ing over the emitire height of Said Casing and a 
back ?vall ????osed of ?? ??per back: cover ??d 
a louder back cover, said two back covers being 
separately openable relative to said front Uall 
and said louver back cover being Supported on a 
hinge so as to be readily openable without the aid 
of tools, with the arrangement of said microphone 
and some of the amplifier elements so as to face 
said front Dall and of the other amplifier ele 
ments, including said tubes, So as to face Said 
upper back cover, and with partitioning means 
eactending from said front wall to said back wall 
so as to form a bottom closure for said upper 
casing portion housing Said amplifier also when 
said back cover is flung Open. 

9. In a bearable hearing aid of the cind 
wherein a microphone, an electrone tube ampli 
fier having midget tubes and power supply bat 
teries for said amplifier are all enclosed in a flat 
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8 
casing small i enough to be uporn im dan ordinary 
garment pocket and wherein said microphone and 
said amplifier are housed in a portion of the 
length of said casing and said batteries are housed 
in the remaining portion of said casing, the com 
bination of a casing having a relatively faced . 
front wall eactending over the entire height of 
said casing and a back cover supported on a hinge 
so as to be readily openable relative to said front 
Dall without the aid of tools, a closure at the back 
of said portion of the length of said casing which 
houses said microphone and said amplifier, said 
back cover being openable without opening said 
closure, said closure being held in closed position. 
relative to said front wall by such means that to 
open said closure more has to be done than for 
gaining access to said Casing portion housing 
said batteries, with the arrangement of said 
microphone and some of the amplifier elements 
so as to face said front wall and of the other 
amplifier elements, including said tubes, behind 
said microphOne So as to face Said closure, and 
a plug-in Socket for each of Said midget tubes 
arranged. So that Said tibes may be plugged into 
or out of their coordinated plug-in sockets upon 
said closure having been opened. 

10. In a wearable hearing aid of the kind 
wherein a microphone, an electron tube amplifier 
having midget tubes and power supply batteries 
for said amplifier are all enclosed in a flat casing 
small enough to be worn in an ordinary garment 
pocket and Uherein said microphone and said 
amplifier are housed in the upper portion of said 
Casing and Said batteries are housed in the lower 
portion of Said Casing, the combination of a cas 
ing having a relatively fiaced front wall eatending 
over the entire height of said casing and a back 
wall composed of an upper back cover and a lower 
back cover, said tuvo back covers being separately 
openable relative to said fromt vall and said 
lover back cover being supported om a hinge so 
as to be readily openable without the aid of tools, 
with the arrangement of said microphone and 
some of the amplifier elements so as to face said 
front wall and of the other amplifier elements, 
including Said tubes, so as to face said upper 
back cover, and a plug-in and socket for each 
of Said midget tubes arranged so that said tubes 
may be plugged into or out of their coordinated 
plug-in sockets upon said upper back cover hav 
??g been ope?ed. 

SAM POSEN. 
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