A New Telephone Set for the
Hard of Hearing

By ALFRED HERCKMANS
Station Apparatus Development

System has had apparatus for

association with the regular
telephone set to assist the hard of
hearing. Known as the 10A key equip-
ment, it consists of a vacuum tube
amplifier, a box for the filament and
plate battery, and a third unit con-
taining a volume control key and
switch.;i This apparatus has given
satisfactory service in many installa-
tions. Recently a new amplifying set
has been-developed which permits all
the added equipment except a small
4%-volt battery to be incorporated in
the base of the telephone. The gain
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of the amplifier is adjusted by turning
one of the switchhook plungers, and
the amplifier can be disconnected by
a second switch controlled by this
same plunger. The new set is avail-
able in two forms, coded the 332-type
and 334-type telephone sets, whose
differences pertain only to the type of
lines on which they will be used.

In appearance the new amplifier set
is like any other of the combined type
hand telephone sets, as may be seen
from the photograph at the head of
this article. The switchhook plunger
at the right, which the girl is ad-
justing, gives gain control. This may
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Fig. 1—1In the new subset, the amplifier occupies a space less
than one of the bells

be turned to any one of three posi-
tions, marked 1, M and H, to give
low, medium or high gain. Vertical
motion of this plunger removes the
amplifier from the circuit entirely.
The contacts controlled by this verti-
cal motion may be wired in either of
two ways. If the set is to be used
chiefly by one who is hard of hearing,
the wiring is arranged so that the
amplifier is normally in the circuit
and is removed by pulling the plunger
up. When the set is to be used by a
number of persons, some of whom are
not hard of hearing, the wiring is ar-
ranged so that the plunger has to be
pulled up to connect the amplifier
into the circuit. When the handset is
replaced after using, the plunger is
returned to its normal position.

Two elements have contributed to
the small size of the new set. One is
the compact design of the volume and
control spring assemblies operated by
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the switchhook plung-
er. The other 1s the
very small amplifier
unit employed. This is
a modification of the
amplifier used with the
ortho-technic audi-
phone, and has already
been described in the
Recorp.* It consists
of a granular-carbon
microphone whose dia-
phragm is actuated by
a bipolar receiver ele-
ment using permanent
magnets. Its appear-
ance and location in
the set may be seen in
the front right hand
corner of Figure 1. A
soft rubber mounting
prevents it from pick-
ing up vibrations from
the surface on which
the set is resting. When the amplifier
is in use its receiver element is con-
nected in place of the regular handset
receiver, while its transmitter element
is connected to the handset receiver in
series with a 4)4-volt battery which
may be placed in any convenient loca-
tion and connected to the set by two
wires. With this arrangement, the
handset receiver is operated by the
amplified speech from the transmitter
element of the amplifier.

The major circuit elements of the
amplifier set are indicated in Figure 2.
The key marked k1 is operated by the
vertical motion of the switchhook
plunger above its position when the
handset is lifted. In one position, the
receiver of the handset is connected
to the induction coil in the usual man-
ner, and the amplifier is disconnected.
In the other, the one indicated, the
handset receiver is connected to the
_;E;E&-D, September, 1939, page 8.
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output of the transmitter part

of the amplifier and the re- §

ceiver part of the amplifier is

connected through a T resist-
ance network to the terminals

kle}
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of the induction coil normally 2 _/

connected to the handset re-

ceiver. The T network in the £

70

connection to the amplifier re-
ceiver gives the gain control.
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As arranged on the schematic,

the network gives maximum

o]
loss, and thus the lowest net % °

amplifier gain. When the
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plunger is turned to the m
position, the resistance c is

PER CENT HAVING HEARING LOSS LESS THAN ABSCISSA
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connected in parallel with B

N
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instead of with b. When the

hN

plunger is turned to the H posi-
tion, ¢ remains in parallel with
B, but a short circuit is placed
from the input of B to the out-
put of A, and D is disconnected at its
lower end. This entirely cuts out the
resistance pad and gives maximum
gain. Since only a small amount of
power is dissipated by these resist-
ances, they are very small and require
very little space.

Since to prevent ‘“singing” the
amount of gain around the closed path
from the receiver to the transmitter
through the air path and then back
to the receiver through the induction
coil must be less than the total loss,
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Fig. 3—Distribution of hearing loss at 1760 cycles

the amount of gain that can safely be
introduced into the receiver path of a
telephone set is limited. A maximum
of 25 db gain is provided by the
amplifier used, and while this is great
enough to cause singing if the handset
is held away from the ear and facing
a reflecting surface such as the top of
a desk, singing will not occur in
normal use.

Interesting information regarding
the field of use of such a hearing aid
may be derived from the hearing tests
made in the Bell Sys-
tem Exhibit at the
New York World’s
Fair in 1939. The ex-
tent of hearing loss of

~omen ] @ cross-section of the
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public from 10 to 59
years of age is given in
Figure 3. The loss will
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bedifferent at different
frequencies, of course,

Fig. 2—Simplified schematic of amplifier set
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but that shown, which
is at 1760 cycles, may
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be taken as typical. The reference
loss of o db is that of the group from
20 to 29 years of age. A person is
not conscious of hearing impairment
for ordinary room conversations until
his loss is about 2§ db, and thus as is
shown by the curve only about § per
cent of the population would be con-
scious of the need for a hearing aid.
This percentage would be smaller for
telephone conversations because the
average speech level received is ap-
proximately 10 db higher than that of

normal direct conversation. In other
words, the ordinary telephone set acts
as a hearing aid. With the additional
25 db provided by the new set, per-
sons with as much as 6o db loss will
receive adequate volume. Since only
0.5 per cent have a loss greater than
this, the new set provides the help
needed for about go per cent of those
conscious of hearing impairment, and
would undoubtedly give worthwhile
assistance to many with losses in
excess of this.

REesearcH L ABORATORIES IN INDUSTRIES

Today, our great laboratories are engaged almost wholly
in devising tools to destroy the anti-social, anti-scientific
Sforces that threaten to stop the progress of scientific en-
deavor throughout the world.

When that task is done, industrial research will revert to
its peaceful pursuits. As education in science expands,
more workers in more lands will join the ranks of explorers
who are widening the bounds of human knowledge. A new
and larger crop of young scientists will bring forth the
products on which new industries will be built. The welfare
of all will be advanced to the detriment of none. Science
demands a free world, and the workers in science will

win it.

From a world-wide broadcast by
Dr. Buckley for the American
Philosophical Society over
WRUL, July 10, 1942.
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