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1. 
This invention relates to a combined hearing 

aid and radio receiving set and one object of the 
invention is to provide such an apparatus which 
will be self-contained, highly efficient in opera 
tion and of a small compact character which 
Will enable it to be easily carried by the user. 
A further object of the invention is to provide 

an apparatus of Such a character that a super 
heterodyne radio receiving set may be utilized 
therein, the latter being susceptible of a very 
compact arrangement Without impairing its effi 
ciency. 
A further object of the invention is to provide 

such an apparatus With a loop antenna, built in 
to the apparatus and so arranged that it will not 
appreciably increase the size of the apparatus 
and its efficiency will not be impaired by other 
parts of the apparatus. 
A further object of the invention is to provide 

Such an apparatus in which the circuit changes 
necessary to connect the final audio frequency 
amplifier, and the head phones, with either the 
microphone or the radio receiving set can be ef 
fected by a single control switch, which will also 
Cut Out of circuit the heaters of those tubes Which 
are not in use when the microphone is connected 
with Said amplifier. 
A further object of the invention is to provide 

Such an apparatus which will enable two persons 
who are hard of hearing to converse one with the 
other. 
Other objects of the invention may appear as 

the apparatus is described in detail. 
In the accompanying drawings Fig. is a per 

Spective view of an apparatus embodying my in 
vention, with the carrying strap broken away; 
Fig. 2 is a bottom plan view of Such an apparatus 
With the bottom closure removed; Fig. 3 is a 
transverse section taken on the line 3-3 of Fig. 
2: Fig. 4 is an elevation of the rear wall of the 
case showing the antenna, mounted therein; Fig. 
5 is a schematic view of the control switch; Fig. 6 
is a block diagram of the apparatus; and Fig. 7 
is a circuit diagram. 

In these drawings We have illustrated a form 
of the apparatus which has given good results 
in use but it will be understood that the appara 
tus may take various forms without departing 
from the spirit of the invention. 
As shown in Fig. 6 the apparatus complises a 

Superheterodyne radio receiving set A, built-in 
loop antenna B, an audio frequency amplifier C, a 
microphone D, a power supply E, a control switch 
F for connecting either the receiving set or the 
microphone with the audio amplifier and for con 
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2 
trolling the connections between the power Sup 
ply and the various units of the apparatus, and a 
head phone or phones G and G'. 
We prefer to use a superheterodyne radio re 

ceiving set because it is of Such a character aS 
to lend itself readily to the very compact arrange 
ment which is essential in an apparatus of this 
kind. The circuit is shown in substantially all of 
its detail but inasmuch as this circuit is of a well 
known character it is unnecessary to describe the 
same in detail and the description will be limited 
to those elements which enter more particularly 
into the combinations which effect the desired 
results. As here shown, the receiving set com 
prises an oscillator-mixer tube to the grid of 
which is connected with an antenna, coil , a 
tuning condenser 2 being used to tune the an 
tenna circuit to resonance. The oscillator coils 
are shown at 3. The cathode or filament 4 of 
the oscillator-mixer is connected by conduits 5 
and 6 with the A battery fl. The plate 8 of 
the oscillator-mixer is connected with the pri 
mary 9 of a first intermediate frequency trans 
former, which is connected by conductors 20 and 
2 with the positive side of the B battery 22. The 
secondary 23 of the transformer is connected 
With an intermediate frequency amplifier tube 
24, the cathode 25 of which is connected with the 
conductor f 5 leading to the A-battery 7. The 
plate 26 of the amplifier 24 is connected with 
the primary 27 of a second intermediate fre 
quency transformer which is connected by con 
ductors 28 and 29 with the conductor 20 leading 
to the B battery 22. The secondary 30 of the 
second transformer is connected with a combined 
tube 3 which functions as a detector, an auto 
matic volume control and a first audio frequency 
amplifier. The rectified voltage developed across 
the resistor in series with the Secondary of the 
second transformer energizes the grid 32 of the 
tube 3 through conductors 33 and 34. The 
cathode 35 of the combined tube is connected by 
conductors 36, 37 and 38 with the A battery . 
The plate 39 of the combined tube 31 is connected 
through its plate resistor 4) and conductor 40a. 
with the conductor 29 leading to the positive side 
of the B battery 22 and is connected through a 
blocking condenser 4 to a potentiometer 4 a. 
and a final audio frequency amplifier tube 42, 
the cathode 43 of Which is connected with the 
A battery T by conductors 37 and 38. The head 
phones 43a are connected in the output circuit of 
the amplifier 42. The final audio frequency am 
plifier. 42 is not an essential part of the super 
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heterodyne radio receiving set but is used only 
When additional audio amplification is desired. 
Means are provided for disconnecting the audio 

frequency amplifying unit from the radio 1'e- 
ceiving set and for connecting the same with a 
microphone 44, so as to enable the apparatus to 
be used either as a radio receiving set or aS a 
hearing aid. In the present, arrangement the 
microphone connection is interposed between the 
conductor 33 and ground thirough a coat:0 
switch. The control means may take walious 
forms but is here shown as SWitch ineas conil 
prising a stationary contact 45 connected with 
the conductor 34, a stationary contact 48 coil 
nected with the microphone circuit and a roy 
able contact 4 arranged normally in an inter 
mediate position to disconnect the audio fre 
quency amplifier from both the radio circuit and 
the microphone circuit. When the movable coin 
tact is moved into engagement With the station 
ary contact 45 the radio circuit is connected to 
the audio frequency amplifier and when the nov 
able contact engages the stationary contact 4 
the radio circuit is interrupted and the micro 
phone is connected in circuit with the audio fre 
quency amplifier. Means are also provided for 
disconnecting the batteries, or power Source, froil 
the respective elements of the circuit when the 
apparatus is not in use and these means are 
preferably so combined with the microphone 
switch 44-47 as to be operated simultaneously 
therewith. In the arrangement shown the coin 
nections between the A battery and the cath 
odes for the tubes 3 and 42 aire controlled by 
switch means including stationary contacts 43 
and 49 connected with a conductor 38 which in 
turn is connected with the positive side of the 
A battery and a movable contact 58 connected 
with the conductor 37 and arranged inorinally 
in an intermediate position to interrupt the cir 
cuit but adapted to close the circuit when in-gved 
in either direction from its normal position. The 
circuit connections between the cathodes for the 
tubes 8 and 24 and the A battery are controlled 
by switch means including a stationary contact 
5f connected with the conductor 5 and a mov. 
able contact 52 connected with the conductor 6 
and movable from its normal Or intermediate ?o 
sition into engagement with the stationary con 
tact 5 to close the circuit through the cathode. 
The contact 52 is movable in either direction from 
its normal position but the contact 53 is a dead 
contact which merely indicates the position to 
which the movable contact is moved when the 
microphone is connected to the audio frequency 
transformer. The connections between the posi 
tive side of the B battery 22 and the several ele 
ments energized thereby comprise two station 
ary contacts 54 and 55 connected with the con 
ductor 20 and a movable contact 56 connected 
with the conductor 2 and the battery. When 
this nowable contact is in its normal interme 
diate position the positive side of the battery is 
disconnected from all elements and when the 
movable contact engages either of the stationary 
contacts 54 or 55 the circuit is closed through 
those elements. The several Switch neas may 
be connected for simultaneous operation in any 
Suitable manner and in Fig. 5 We have illustrated 
schematically a type of a switch which may be 
used for simultaneously controlling all the above 
described Switch elements. As there shown, the 
SWitch comprises a base plate 57 on which the 
four pairs of Stationary contacts are mounted and 
from which the contacts are insulated. A nov 
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4. 
able member 58 is rotatably mounted on the base 
57 and carries the four movable contacts, Which 
are shown in the form of fingers and are ar 
ranged normally between the stationary contacts 
of the respective pairs so that when the rotat 
able member is moved in one direction fron its 
normal position the several circuits necessary to 
the Operation of the radio receiving set will be 
closed and When moved in the otheir direction 
from its normal position the microphone will be 
connected with the final audio frequency ampli 
fier, the B battery circuit will be closed, the A 
battery circuit will be closed through the cath 
odes of tubes 3 and 42 and the A battery cir 
cuit through the cathodes of tubes and 24 will 
be opened, thereby conserving both the battery 
Current and the tubes. 
The Several elements of the apparatus, ex 

cepting the head phone, are assembled in a small 
compact case which can he easily carried by the 
perSon liSing the apparatus. In the form now 
used the case is of rectangular construction and 
is of an Overall length of approximately eight 
inches and of a width of two inches and of a 
depth of two inches. The microphone 44 is 
mounted in One wall, 68, of the case, which may 
be designated as the front wall, and the an 
tenna, is carried by the opposite or rear wall 6 
of the case. This rear wall, and in the present 
instance the entire case, is formed of suitable 
insulating material, preferably of a character 
which is little affected by moisture, such as a 
phenolic material. The antenna is preferably set 
into the Outer surface of the wall so as not to 
project beyond the latter, In the present in 
Stance the Wall is shown as provided with a re 
cess 62 in which the antenna coil is arranged. 
In practice, however, we prefer to soften the outer 
Surface of the back wall, as by the application 
of a Solvent thereto, and to press the windings of 
the antenna, coil into the softened material so as 
to firmly embed the same therein. The antenna 
is then enclosed by an outer covering 63 of sheet 
material which extends about the case. 
The alidion tubes, and the transformers which 

are enclosed in metal shells, are arranged in a 
line along the front wall of the case and the B 
battery 22 is arranged between the back wall 6 
and the tubes and transformers. In this manner 
the antenna, is Spaced from the major metal parts 
of the apparatus in such a nanner that it will 
be little affected thereby. The A battery it is 
arranged in the left hand end of the case, as 
shown in FigS. 1 and 2, and preferably in the 
lower portion thereof when the case is in its up 
right position, which is the upper portion when 
the case is inverted as shown in Fig. 2. Arranged 
in the other end of the case is the turning con 
denser, which is operated by a knob S4 on the 
top of the case, the control switch 57-58, which 
is actuated by a finger piece 65 on the top of 
the case, and the OScillator coils of the oscilla 
tor-mixer tube E0. A volume control is also al 
ranged, preferably, in the left hand end of the 
case above the A battely and is adjusted by a 
knob 65 on the top of the case. Also arranged 
in the top of the case is a socket element 67 
adapted to receive a connector 63 whereby the 
head phone is connected in circuit, with the final 
audio frequency amplifier. This head phone is 
Shown as a simple hand supported disk-iike ele 
ment but it will be understood that it may be of 
any suitable character and that a bone conduc 
tion unit, ear plug or a loud speaker may be sub 
stituted therefor. The socket 67 is in the pres 
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ent instance provided With a plurality of sockets, 
One pair of which is shown at 69, to permit a 
plurality of headphones to be connected there. 
With and thus enable two deaf persons to coil 
verse one with the other by the use of a single 
apparatus. 
Any suitable means may be provided for car 

rying the apparatus but preferably a shoulder 
strap 70 is provided for this purpose. The bot 
ton closure 7 may be removably secured to the 
case in any desired manner but as here shown it 
is secured in place by the shoulder Strap, the 
end portions of which extend down Wardly acroSS 
the ends of the case and beneath the botton 
closure, to which they may be rigidly secured in 
any suitable manner. Suitable means, such as 
Snap fasteners 72, are provided for detaciably 
securing the ends of the Shouider Strap to the 
ends of the case at points adjacent the botton 
closure so as to firmly support the latter there 
on. Thus the shoulder strap itself Will serve to 
retain the closure in its proper position and Will 
prevent the displacement of the same while the 
apparatus is being carried by the user. 
While we have shown and described one en 

bodiment of our invention. We Wish it to be un 
derstood that we do not desire to be limited to 
the details thereof as various modifications may 
occur to a person skilled in the art. 
Having now fully described our invention, what 

We claim as new and desire to Secure by Letters 
Patent, is: 

1. In a self-contained portable apparatus of 
the type including a case, a radio receiving Set, 
a final audio frequency amplifier and a Source 
of electrical energy all mounted in Said case; an 
antenna built into said case, a nicrophone 
mounted on a wall of Said case, and Operable 
means for connecting said amplifier with either 
said radio receiving set or said microphone and 
for disconnecting said source of energy from the 
cathodes of those tubes which are used only in 
radio reception simultaneously with the connect 
ing of Said amplifier with said microphone. 

2. In a self-contained portable apparatus of 
the type including a case in Which are mounted 
a radio receiving set, an audio frequency amplifier 
and a source of electrical energy connected with 
said receiving set and said amplifier; an antenna, 
carried by a wall of Said case in fixed relation to : 
the elements in Said case and connected with Said 
receiving set, a microphone carried by the Wall of 
Said case, and means including a single actuat 
ing device Operable from the exterior of Said case 
for separately connecting either said microphone 
or Said receiving Set With Said amplifier and for 
disconnecting those elements which are used only 
in radio reception from Said source of energy 
When Said amplifier is connected with said micro 
phone. 

3. In a self-contained portable apparatus of 
the type including a radio receiving set, an audio 
frequency amplifier connected with said receiv 
ing set, and A and B batteries for energizing 
Said receiving Set and Said amplifier; an antenna, 
carried by a wall of Said case, a microphone 
mounted on Said case, and operable means for 
disconnecting said audio frequency amplifier from 
Said receiving Set and for connecting the same 
with said microphone and for disconnecting said 
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A battery from those elements of Said receiv 
ing Set, which are used only in radio reception. 

4. In a self-contained portable apparatus of the 
type comprising a case in which are mounted a 
radio receiving Set including an oscillator-mixer 
tube, an intermediate frequency amplifier tube, 
a combined first audio frequency amplifier, au 
tomatic Volume control and detector tube and a 
final audio frequency tube, an A battery to supply 
current to the cathodes of Said tubes, a B battery 
to Supply current to the plates of said tubes, an 
antenna, and a microphone carried by said case, 
and a single Switch for connecting the audio 
frequency amplifier circuits with either said mi 
crophone or said receiving set and for disconnect 
ing Said A battery from the cathodes of said Oscil 
lator-mixer and said intermediate frequency am 
plifier when said microphone is connected with 
Said audio frequency amplifier circuit. 

5. In a Self-contained portable apparatus of 
the type including a case, a radio set, a final audio 
frequency amplifier and a source of electrical 
energy all mounted Within said case; an antenna, 
built into a fixed wall of said case, a microphone 
mounted on a wall of said case and operable 
means for connecting said amplifier with said 
radio receiving set or said microphone. 

6. In a Self-contained portable apparatus of 
the type including the case in which there are 
mounted a radio receiving set and an audio fre 
Quency amplifier including “audion' tubes and 
transformers, a loop antenna carried by a fixed 
Wall of Said case in spaced relation to said tubes 
and Said transformers, means interposed between 
Said antenna and Said tubes and transformers 
to prevent material interference between the 
Same, a microphone carried by said case and 
means Operable from the exterior of said case 
for separately connecting either said microphone 
or Said receiving set with said audio frequency 
amplifier. 

7. In a Self-contained portable apparatus of 
the character described, an elongate case, a radio 
receiving Set, and an audio frequency amplifier 
Within Said case and including “audion' tubes and 
transformers arranged along one longitudinal 
Wall of Said case, a battery arranged between the 
Opposed longitudinal wall of said case and said 
tubes and transformers, a loop antenna rigidly se 
cured to the last mentioned longitudinal wall, a 
microphone carried by said case, and means for 
Connecting either said microphone or said receiv 
ing Set with said audio frequency amplifier. 

8. In a Self-contained portable apparatus of 
the character described, a case having laterally 
Spaced Opposed walls insulated one from the 
other, a radio receiving set and an audio fre 
quency amplifier within said case and including 
"audion' tubes and transformers arranged ad 
jacent one of Said opposed walls, and an antenna 
comprising a Substantially flat coil embedded in 
the other of Said opposed walls, a microphone 
carried by a wall of said case and means oper 
able from the exterior of said case for connect 
ing Said microphone with either said receiving set 
or Said amplifier with said audio frequency am 
plifier. 

THOS. B. FORDHAM. 
THOMAS W. MOORE. 


