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This invention. I'elates generally to improve 
nents in battery connectors or fraines for hear 
ing aid instruments. 
The Wearabie hearing aid instrument in its 

most desirable form includes a vacuum tube ann 
plifier unit, or “transmitter' as it is called, ar 
ranged in a compact housing or case with the 
pickup microphone so that this part of the equip 
ment may be concealed about the dress or is 
the Wearer's pocket. For energizing the vacuun 10 
tubes there is then required small A and B bat 
teries which are connected through a cable to 
the encased unit or transmitter. It is with a 
device for making these battery connections that 
my invention concerns itself. ... 5 

Heretofore it has been the practice to provide 
the necessary operating bias for the output or 
last tube of the transmitter unit by a section 
of the B battery since the relatively large re 
sistor and by-pass condenser required for the 20 
far more desirable automatic or cathode bias are 
much too large to be accommodated in the trans 
mitter unit. The primary object of my inven 
tion therefore is to provide a battery connector or frame for making the necessary battery con- 25 
nections to the transmitter unit and with means 
for receiving and enclosing the resistor and by 
paSS Condenser for providing automatic bias to 
the unit. a 
Another object is to provide a battery con 

nector for this purpose in compact, neat and 
light form and adapted for the convenient dis 
connection and replacement of the batteries by 
a user not skilled in this art. Still another ob 
ject is to provide connectors adapted for use 
with batteries of different types for so connect 
ling the batteries that they may be compactly 
related and enclosed in a carrying bag or case. 
These and other more detailed and specific 

objects will be disclosed in the course of the 40 
following specification, reference being had to 
the accompanying drawing, in which 

Fig. 1 is an elevation showing the transmitter 
unit, battery connector or frame, batteries and 
various connecting cables of a wearable hearing 
aid assembly incorporating my invention. 

Fig. 2 is an elevation of a modified form of 
connector with the Sane connected to A and B 
batteries which are only fragmentally shown. 

Fig. 3 is a diagrammatical showing of a rep 
resentative circuit for the transmitter unit and 
showing the manner in which my connector is 
employed for connecting the batteries and for 
providing bias for the output tube. is 

Fig. 4 is an inverted plan view of the con 
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nector of Fig. with a portion broken away to, 
show tile bias resistor and its by-pass condenser. 

Fig. 5 is a cross Section along the line 5-3 
in Fig. 1. 

Fig. 6 is a view similar to Fig. 4 but showing 
the connector of Fig. 2. 
A Wearable hearing aid mechanism in one 

Well known form comprises the transmitter Erit, 
in the case or housing of which are enclosed 

not only the microphone M, but a multi-stage 
voltage annplifier connected to amplify a signal 
picked up by the microphone and deliver the 
amplified signal to the Wearer's ears through 
an ear piece or head phone (not shown) con 
nected to the plug P. The microphone M is ar 
ranged behind the grill G and the entire unit T 
is of such shape, size and Weight that it may be 
easily and conveniently concealed about the dress, 
or in a pocket, of the wearer. 
As here shown, for example only, the trans 

mitter unit includes two vacuum tubes Wi-W 
connected as a more or less conventional imped 
ance coupled amplifier and for supplying the 
filaments, and plates of these tubes small filia 
ment and plate batteries A and B are required. 
The tubes, as well as all other circuit components, 
are necessarily of the Smallest physical size since 
the space within the unit T for their accommo 
dation is very restricted. For this reason it has 
been the practice heretofore in units for this 
purpose to provide the necessary bias Voltage 
for the output tube Va by using a separate bat 
tery or a section of the B battery. This type of 
bias supply, however, has several disadvantages 
well known in the art and which may be over 
come by the use of so-called "automatic' or cath 
ode bias in which a resistor is arranged to pro 
vide a voltage drop in accordance with variations 
in plate current flow and , which Voltage drop 
is employed as grid bias for the amplifier. 

It has, however, been impossible up to the 
present time to use this far more desirable type 
of automatic bias in wearable hearing aids since 
the bias resistor, while itself very small physi 
cally, must be by-passed for audio frequencies 
by a condenser of considerable capacity. Al 
though the voltage rating On this condenser 
may be very low the capacity required to pre 
vent spoiling the tone or frequency response of 
the unit is so great that it is physically impos 
sible to construct a condenser small enough to 
fit into the extremely restricted Space available 
in the transmitter unit. - 

In accordance with my invention I provide 
a means for both making the necessary connec 
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tions between the transmitter unit T and the 
A and B batteries and means for connecting and 
accommodating the bias resistor and its aSSO 
ciated by-pass condenser. 
provide the frame or connector designated gen 
erally at F and which in the form shown in Figs. 
1, 4, and 5 comprises a hollow member in one 
side of which is fastened male and female Snaps 
- 2 for connection to the corresponding Snap 

terminals 3-A on the B battery. A cable C 
makes connection between the units T and F 
and two of the wires a 5-6 making up this cable 
are of course connected to the Snaps -2. 
The remaining two wires 7-8 carrying the 
filament voltage are run through the frame and 
terminate in a plug 9 having prongs 2-22 to 
fit the small A battery as clearly shown. The 
cable Centers the frame F at one end and the 
filament wires 7-8, running to the plug 9, 
leave the frame at the opposite end. Protective 
sleeves 23 enclose the cable and wires where 
they leave the frame. 

In its preferred form the frame F is molded 
from an insulating plastic material and includes 
the main body portion 26 rounded on one outer 
or upper side and open toward the other or lower 
side to receive the flat strip 25 upon which the 
snaps -i 2 are mounted. The strip 25 may, 
of course, be secured in the lower side of the 
body portion by cement or by screws as may be 
desired. 
In making the cable connections the wire its 

making connection to the positive terrainal 4 
of the B battery is connected to the piates of the 
tubes V-Va through the impedance loads 26 
(and to screen grids of the tube if they are of 
the multi-grid type) while the wire 5 making 
connection to the negative termina 3 of the 
B battery is connected through the grid resistor 
27 to the control grid of the output tube WP. The 
filament wires -8 are, of Corse, connected 
to the flament of both tubes Wilf with a 
filament. rheostat R, for controlling gain, oper 
ated by the knurled knob K, and a switch S built 
into the rheostat for turning of the faments 
when not in use. Connections to the transmitter 
unit T are made by the connector head is de 
tachably engaging prongs P at the back of the 
lait. 
Within the cavity or recess 28 in the frame 

F then gaount a bias resistO 28 and its asso 
ciated by-pass condenser 38 which are con 
nected together in shunt, and connected between 
the negative terminal or snap and one wire 3 
going to the A battery. An eyelet 3 may be 
used for making the latter connection and for 
anchoring the resistor and condenser. With 
these connections made the voltage drop across 
the bias resistor 29, caused by the plate current 
flow therethrough, is applied as a negative bias 
voltage to the control grid of the output tube Wa 
in the transmitter unit T to thus provide the 
required bias and automatically vary the bias 
according to the pla; current flow, and condi 
tion of the batteries. The by-pass condenser 3G 
prevents loss of any useful audio frequencies and 
due to the fact that the space within the frame 

For this purpose I 
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F is considerable a condenser of large size may 
be used to best fulfil this purpose. 
It may be thought that running the grid lead 

of the tube Wa the considerable length to the 
frame F through the cable C would give rise to 
difficulties from feed back, Oscillation and the 
like. However, the cable C is closely twisted as 
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transpositioning of the wires, with an appro 
priate choice of the capacity of the condenser 
3G, is found to completely and effectively buck 
out any oscillatory tendencies in the circuit. 
The connected A and B batteries and the frame 

F are usually enclosed in a case or bag of flexible 
material (not shown) which may be strapped to 
the leg or body of the wearer or placed in the 
pocket. To make the package compact the A 
battery may be conveniently iaid atop the frane 
F as shown, due to the flexible connection to 
the plug 19, and it will be noted that the length 
and breadth of the frame F are such that they 
correspond nicely with the width and thickness 
of both batteries to facilitate the making of a 
neat package. 
As shown in Figs. 2 and 6 I may elongate the 

frame F at one end so that in addition to the 
Snaps fa-2a for connection to the E attery 
terminals 3a-So, the frame may directly carry 
the prongs 22a-22a for connection to the A 
battery which then stands upright alongside one 
edge of the larger B battery. Corresponding 
connections are made to the wires 5a, 6a, a 
and 8a of the cable C to the Snaps and prongs 
and to the bias resistor 29G and by-pass COin 
denser 30a, which are located within the frame as 
clearly shown. This typa of frame may be used 
where a slightly larger, or multi-cell A battery, 
is desired. 

It is understood that suitable modifications 
may be made in the structure as disclosed, pro 
vided such modifications come within the spirit 
and scope of the appended claims. Having now 
therefore fully illustrated and described my in 
vention, what I claim to be new and desire to 
protect by Letters Patent is: 

1. The combination with a hearing aid device 
including a vacuum tube amplifier and batteries 
for supplying filament and plate voltages for the 
amplifier, of a battery connector for connecting 
the batteries to the amplifier, and means located 
in said connector for supplying grid bias to the 
amplifier in response to total cathode current 
flow through said aeans. 

2. The combination. With a hearing aid device 
including a vacuum tube amplifier and batteries 

- for supplying filament and plate voltages for 
the amplifier, of a battery connector having 
means for connection to the batteries and for 
connecting the same to the amlifier, a by-passed 
resistor disposed on and in operative connection 
with said connector for supplying grid bias to 
the amplifier. 

3. The combination with a wearable hearing 
aid device including a vacuum tube amplifier 
and A and 8 batteries for supplying flament 
and plate voltages thereto, of a connector mem 
ber having means for detachable connection to 
the batteries and a cable connecting said means 
to the amplifier, and a by-passed resistor ar 
ranged in Connection between the batteries to 
provide automatic grid bias to the amplifier, the 
Said resistor being located on the connector 
Enember. 

4. The combination with a wearable hearing. 
aid device including a vacuum tube amplifier and 
A and B batteries for supplying filament and 
plate Voltages thereto, of a connector member 
having means for detachable connection to the 
batteries and a cable connecting said means to 
the amplifier, and a by-passed resistor arranged 
in connection between the batteries to provide 

shown and the combination of this frequent s automatic grid bias to the amplifier, and the said ... 
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connector member being hollow to provide space 
for the reception of said by-passed resistor. 

5. The combination with a wearable hearing 
aid device including a vacuum tube amplifier and 
A and B batteries for supplying filament and 
plate voltages thereto, of a connector member 
having means for detachable connection to the 
batteries and a cable connecting Said means to 
the amplifier, a resistor connected between the 
batteries and to a control grid of the vacuum 
tube amplifier to provide automatic bias for said 
grid, a high capacity by-pass condenser connect 
ed across the said resistor, and both the resistor 
and condenser being located at the said con 
nector remote from the amplifier. 

6. The combination with a wearable hearing aid 
device inciding s, Vacuum tube amplifier and 
A and E atteries for Supplying filarinent and 
plate Voltages they'etts, of a connector ninenber 
having means for detachable connection to the 
batteries and a cable connecting said means to 
the amplifier, a by-passed resistor arranged on 
the Connector Inerraber connected between the 
batteries and to a control grid of the amplifier 
in such manner as to provide automatic bias to 
that grid, and the lead to the said control grid 
being twisted into the said cable in such manner 
as to buck out Oscillatory tendencies in the am 
plifier. 

7. In a wearable hearing aid device, a trans 
mitter unit including a microphone and a vac 
uum tube amplifier, batteries for supplying fila 
ment and plate potentials. to said amplifier, at 
least one of said batteries having snap fastener 
terminals, a connector member having connec 
tion means for releasably engaging the terminals 
of the batteries, a cable for connecting the bat 
teries through said member to the amplifier, and 
an automatic bias resistor and by-pass condenser 
arranged in said connector member and con 
nected through the cable with the amplifier fo 
supplying bias thereto. 
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8. A wearable hearing aid unit, comprising a 

vacuum tube amplifier, portable A and B bat 
teries for supplying filament and plate voltages 
to the amplifier, the said B battery having snap 
terminals, a battery connector member having 
Snap connections for releasably engaging the ter 
minals of the battery and having connections 
for the A battery, a cable for connecting said con 
nector to the amplifier, and an automatic bias 
resistor and condenser in the connector member 
for supplying grid bias to the amplifier. 

9. A wearable hearing aid unit, comprising a 
vacuum tube amplifier, portable A and B bat 
teries for supplying filament and plate voltages 
to the amplifier, said B battery having snapter 
minals, a battery connector member inaving snap 
connections for releasably engaging the terminals 
of the B battery and having connections for the 
A battery, a cabie for connecting said connector 
to the amplifier, and an automatic icias resistor 
and condenser in the connector member for Sup 
plying grid bias to the amplifier, the said A bat 
tery connections being flexible whereby the A 
battery may be laid atop the connector member, 
and said connector member being of length and 
width corresponding generally to the width and 
thickness of the batteries. 

10. A wearable hearing aid unit, comprising a 
vacuum tube amplifier, portable A and B bat 
teries for supplying filament and plate voltages 
to the amplifier, the said B battery having snap 
terminals a battery connector member having 
snap connection for releasably engaging the ter 
minals of the B battery and having connections 
for the A battery, a cable for connecting said 
connector to the amplifier, and an automatic bias 
resistor and condenser in the Connector member 
for supplying grid bias to the amplifier, both the 
A and B battery connections being located on 
One side of the connector member to dispose the 
A and B batteries in side by side positions. 

FRANK. J. FACO. 


