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(CL 179—1)

My invention relates to audiometers and par-' -

ticularly to audiometers having g frequency gen-
erator and attenuator associated therewith and
feeding an amplifier adapted to energize either

an air conducting receiver or a bone conducting

receiver,

An object of the invention resides in providing
an audiometer of such type in which the same
hearing loss scale can be used with both the
air conducting receiver and the bone conducting .
receiver at all frequencies. :

nother object of the invention resides in pro-
viding an audiometer in which overloading of the
irequency generator and amplifier is prevented
during the measurment of hearing loss at extreme .
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frequencies and particularly in the use of the' -

bone conducting receiver.

A still further object of the invention resides
in providing an audiometer in which the output
of the frequency generator or amplifier need not.
be excessively great. :

Another object of the invention resides in pro-
viding an audiometer in which the range of meas-
urement of hearing loss may be appreciably in-
creased at certain frequencies when using a bone,
conducting receiver.

An cbject of the invention resides in providing
an audiometer using an attenuator employing
o relatively small number of resistors.

. A still further object of the invention resides
in providing the attenuator with g

sistors connected in series and arranged in groups
and in further utilizing one or more shunting
resistors, shunting certain of said groups of re-
sistors and in further providing separate circuits
associated with the frequency generator, con-
nected to the attenuator and having equalizing
resistors therein.

Another object of the invention resides in feed-
ing the output of the attenuator to the amplifier.
.. A still further object of the invention resides
in employing two seis of circuits energized by the
frequency generator and in forming said attenu-
ator with 2 section used in measuring high hear-
ing loss and with another section used in measur-
ing low hearing loss and in connecting some of the
first named circuits to the high loss section of
sald attenuator and some of the second named
circuits to the low loss section of the attenuator.

+ Other. objects of the invention reside in the
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novel combination and arrangement of parts and
in the details of construction hereinafter illus-
trated and/or described.

In the drawings:

The figure is a wiring diagram of an audiometer
illustrating an embodiment of my invention.

My improved audiometer includes a frequency
generator A which delivers currents of different
irequencies to an attenuator B. This attenuator
feeds an amplifier C and from which the power
derived is used to operate either of two receivers
D or E. The receiver D is an air conducting re-
ceiver and the receiver B is a bone conducting
receiver. The construction of these parts and the
method of connecting and using the same will
now be described in detail. )
~ The frequency generator A consists of an elec-
tronic oscillator which includes a thermionic tube
i8 having a plate 11, a grid 12, 2 cathode 3, and
a heater {4 for the same. The said generator
further includes an inductance 15 which has a
number of taps 16 at various localities through-
out the extent of the same. The taps {6 are
connected by means of conductors 17 to the fixed
contacts 18 of a frequency selector switch i9.
One end of the inductance 15 is connected by
means of a conductor 21 to a resistance 22 which
serves as a grid leak and which in turn is con-
nected by means of a conductor 23 with the grid
{2 of the tube 10. The other end of the induct-
ance i6 is connected by means of n conductor
23 to ground. For providing plate voltage for
the tube 18 a battery 36 is employed. This bat-
tery is connected by means of a conductor 27
with the plate {1 and by means of snother con-
ductor 38 with ground. Paralleling the battery
36 is a by-pass condenser 24 which is connected
by means of a conductor 25 to ground. This
condenser is further connected by means of a
conductor 26 to conductor 27 previously referred
to. The cathode 13 is connected by means of a
conductor 37 to a biasing resistor 28 which in
turn is connected by means of a conductor 29
with the movable contact 31 of the switeh 18,
The resistance 28 is shunted by means of a by-
bass condenser 32. The generator A includes 5
condenser 33 which is connected by means of a
conductor 34 to the conductor 28 and contact 31
and is further connected by means of another
conductor 35 to ground. .
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The inductance 15 is divided into two sections
by means of the switch 19 which is connected to
the cathode 13. One section of said inductance
is connected to the plate {1 and the other to the
grid 12 of tube 10. The condenser 33 shunting the
plate section forms a resonant circuit which re-
ceives energy from the tube 10 to form an elec-
tronic oscillator which operates in the customary
manner, setting up an oscillating current, the
frequency of ‘which :depends upon the rvelative
values of the condenser-33 and the:inductance i85.
The taps 16 of the said inductance are so ar-
ranged that by operating the switch 19 a current
of any predetermined frequency within the range
of the device may be produced-by the same. The
output of the frequency generator A is derived
from the conductor 29 connected to the movable
contact 31 of the switch 19. While I have shown
the frequency generator as.an-electronic oscil-
lator it can be readily comprehended that any
type of frequency generator suited to the purpose
may be used.

The attenuator B includes a resistance 40 made
up of a number of resistors which are connected
in series. These resistors are arranged in groups
designated by the reference characters 51, 5la,
5ib and Sic. “The individual resistors of group
5{ are designated 41, 42, 43 and 44. “The other
groups have corresponding. resistors designated
‘by the same reference characters as those in
group ‘51 ‘and modified by the suffix ¢, b or ¢ to
correspond with the suffix of the group in which
they are situated. The group §fc includes ad-
ditional resistors 45c, 46c, 4Tc, 48c and 49c not
found in the other groups. ‘These resistors as
stated are all connected together in series and
the points of connection of the same are con-
neeted by means of conductors 52 to the fixed
contacts 53 .of an attenuator switch %4. The
last resistor 49¢ is connected by means of a con-
ductor 55 to.ground. In conjunction with the re-
sistors above referred to, T employ three shunt-
ing resistors “19¢, 18b and T9c¢ which are con-
nected by means of conductors 81a, 81band 8lc to
the resistance 49 at localities between resistors 41
and 1la, between resistors 44« and #ib and be-
tween resistors 44b and 4fc respectively. These
shunting resistors are connected by means of
conductors 80a, 80b and 80¢c to ground. Since
the resistance #Q is also grounded, the said re-
sistors shunt certain portions of said resistance.
"Phe resistor 19¢ shunts group.5ic of the resist-
ance 40, the resistor 79b shunting that group and
also the group 51b. Resistor 18¢ similar to 78D
shunts groups 5ic, 51b and 51a. The switch 54
also includes a movable contact §6 ‘which is con-
nected in a manner to be subsequently described.

The attenuator B further includes two equal-
izers 57 and 5%x. The equalizer 57 is used where
the air conducting receiver is employed and the
equalizer 571z is utilized where the bone con-
ducting receiver is employed. ‘The equalizer 51
includes an equalizing switch 58 which has a
number of fixed contacts 59 and a movable con-
tact 61, there being one fixed contact 59 to cor-
respond with-each contact 8 of switch {9. The

movable contact 61 is connected by means of a-

conductor -62 with a fixed contact 63 of a re-
ceiver selector switch 64. The said switch has a
movable contact 65 which is connected by means
of a conductor 66 with a vesistor 671. This re-
sistor is in turn connected by means of a con-
ductor 68 with the conductor 29 and the mova-
ble contact 31 of the frequency selector switch
{9. The equalizer 57 includes & number of re-
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4
sistors 69c, 69b, 69c, 69d, 69¢, 697 and 69g, there
being one such resistor to correspond with each
of the contacts 59 of the switch 58. These re-
sistors are in turn connected by means of con-
ductors 71 to the respective contacts 58 of the
switch 58. The resistors 69b, 69¢, 69d and 69¢
are all connected together and to a common con-
ductor 72 which in turn is connected to the end
of the resistance 40 and to the resistor 41. The
two resistors 69¢ and 695 .are.connected together
and to -a -common conductor T3 -which in turn
is connected to the resistance 40 at the point
petween the resistors 44 and 4la. In a similar
manner thetwo-resistors 69 and 69¢g are connected

+together by means of a common conductor T4

which .is connected to the resistance 40 at the
point between ‘the two resistors 42a and 43a.
The equalizer $1z.includes an equalizing switch

58z having a movable contact 61z and fixed con-

tacts 59z .corresponding with the contacts 59 of
switch 58. The said equalizer also includes a
number of resistors 69x, 69ax, 69bx, 69cx, 69dz,
8%ex, 89fr, 699x. These resistors are all con-
nected by means of conductors Tiz to the fixed
contacts 59z of switch 58xz. The movable con-
tact ‘61z of this switch .is connected by means of
a conductor ‘82z to another fixed contact 63z of
the switch 4. The three resistors 69cz, 69dx

and ‘6%ex are connected together by means of a

common conductor 75 which is connected to the
conductor 13 previously referred to. The resistors
$9zx, 69/ and 69gz are all connected together by
means of & .common conductor 76 which in turn
is connected to the resistance 40 at a locality
between the resistor 44b and the resistor #&lc.
The resistor 68bx.is connected by means of a con-
duector 77 to the resistance 40 at .a locality he-
tween the resistors #4a and 41b. The resistor
‘§9¢zr is connected by means of a conductor 18
with the resistance.40 at a point between the
wo resistors 42b and 43b. Al .of the three
switches 19, 58 and 58z are ganged, the movable
contacts -3, 64 and 61z being mechanically con-
nected together as indicated diagrammatically by
the dotted lines 111 and 112.

The amplifier C consists of a thermionic tube
g2, having a plate 83, a grid 84, a cathode 85 and
a heater 26 for the same. The grid 84 of this
tube is connected by means of a conductor 87
with the movable contact 56 of the attenuator
switeh 54. The plate 83 of this tuibe is connected
by means of a conductor 88 with the primary
89 of an output transformer 94. The other end
of this primary is connected oy means of .a con-
ductor 92 with a battery 93 which furnishes plate
voltage to the tube 82. .Said battery is further
connected by means of a.conductor 94 to ground.
The secandary (01 of this transformer is con-
nected by means of a.canducter 102 to the mova-
ble contact 103 of a receiver selectar switch (04,
This selector switch has two fized .confacts 105
and 105z. The contact 105 is connected by means
of a conductor 108 with the air conducting re-
ceiver D. "This receiver is in turn connected to
2 conductor 108 which is. connected to the other
side of the secondary i01 of transformer 91. The
contact 185z is connected by means of & con-
ductor 188z to the bone conducting receiver E
which is further connected by means of a .con-
ductor 108z with the conductor 108. The two
switches 64 and 104 are ganged, the two movable
contacts of the :same being mechanically con-
nected together as diagrammatically indicated by
a dotted line 109.

In the drawing no source of current for heat-
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ing the heaters {4 and 86 of the tube {0 and 82
has been shown. If can, however, be readily com-
prehended that suitable circuits properly ener-
gized such as are now well known in the art
may be used for the purpose.

In the construction of the attenuator B I have
found that with a 6J5 tube used in both the fre-
quency generator and amplifier a total impedance
of 500,000 ohms for the resistance 40 produces
satisfactory results. I have also found that with
the selection of the proper shunting resistors that
the values of the corresponding resistors in each
group can be made the same. The values of the
resistors in group 5f are as follows: Resistor
41 is 219,000 chms, resistor 42, 123,000 ohms, re-
sistor 43, 69,000 ohms and resistor 44, 39,000 chms.
Shunting resistor 79¢ is 55,555 ohms. The values
of the resistors then repeat, resistors 4la, 41b
and &{c all being 219,000 ohms and the other
corresponding resistors also the same. Likewise
the shunting resistors 79a, 19b etc. are also the
same. Resistors 45c, 46c, 47c, 48c and 49¢ in
such case would be 21,900 ohms, 12,300 ohms, 6,900
ohms, 3,900 ohms and 5,000 ohms respectively.
It will become apparent that even though the
equalizing resistors are of low value the total re-
sistance to ground across the generator A is never
less than 43,000 ohms so that proper operation
of the generator A is procured. Also the resist-
ance from contact 56 to ground connected to
grid &4 of amplifier tube 82 never exceeds 500,000
ohms so that stable operation of tube 82 results.

Since the abilily of a person to perceive sounds
depends upon the intensity of the same and since
the intensity of the sounds generated depend upon
the voltage applied to the grid of the amplifier
tube, it will be readily comprehended that the
position of the movable contact 56 of switch 54
will indicate the hearing loss of the patient being
examined. On the actual audiometer a scale is
employed which is associated with switch 54 and
which designates hearing loss in decibels. This
scale runs from 0 to 100. The resistance 40 is
so designed that the various contacts 53 corre-
spond to sounds produced at the ear of the patient
differing by five decibels increments. The scale
on which the intensity of the sounds produced
is recorded has not been shown in the drawing
but the exact value of such sounds in decibels
has been placed opposite each contact 53 in the
drawing. For the purpose of reference I have
designated the portion of the resistance 40 from
60 decibels to 100 decibels as the high hearing
loss section of said resistance and the portion of
the same below 60 decibels as the low hearing loss
section.

In the construction of audiometers embodying
my invention I have found that the ordinary air
conducting and bone conducting receivers are
Iimited in their power handling ability. I have
found that a tube such as the 6J5 when used as
in an amplifier will supply all of the power neces-
sary to drive the air conducting receiver at in-
termediate frequencies throughout the entire
hearing loss range. Such a tube does not, how-
ever, produce enough power to operate through-
out the entire range at the extreme frequencies or
when a bone conducting receiver is employead.
Since the voltage drop along the resistance 40 is
a logarithmic function, it will become evident
that an exceedingly great amount of power
would be required were it necessary to procure
full range performance with a hone conducting
receiver. It therefore becomes necessary to use
less power and to be content to limit the range
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of performance of the air conducting receiver at
extreme frequencies and the bone conducting re-
ceiver at all frequencies. I have found that a
tube such as the one above specified delivers about
as much power as is practical to employ and also
gives ranges of performance of both air conduct-
ing and bone conducting receivers satisfactory for
the purpose. In an audiometer in which the out-
put of the oscillator feeds into the attenuator re-
sistance at various points along the same oscilla-
tor, a tube having a low plate impedance is desir-
able. The 6J5 tube has. a relatively low imped-
ance. However this tube does not have a low
enough impedance to permit of feeding into the
low loss section of an attenuator utilizing a re-
sistance in which the resistors progressively de-
crease in value logarithmically throughout the
entire attenuator. It was hence necessary here-
tofore to connect the oscillator to the attenuator
at the high loss section of the attenuator resist-
ance. Since the bone conducting receiver has an
appreciably smaller range of perfermdnce than
the air conducting receiver, heretofore a separate
scale was necessary for the bone conducting re-
ceiver. The above problem was solved by utiliz-
ing in combination with the other elements of
the invention the shunting resistors which to-
gether with the attenuator resistors of the in-
creased individual value increased the resuiting
impedance to ground in the low loss section of the
attenuator resistance to a value great encugh to
prevent overloading of the oscillator tube when
the output of said tube was connected to the low
hearing loss section of the attenuator and with-
out increasing the input impedance on the ampli-
fier tube above the desirable minimum.

The method of operation of the invention is
as follows: When the audiometer is to be used
with an air conducting receiver switch &4 and
switch 164 which are ganged are turned io the
left closing switch 64 through contact 83 and
switch 104 through contact 185. The frequency
generator or oscillator {9 produces an alternating
current in the customary manner, the frequency
of which is dependent upon the amount of in-
ductance included in the resonant circuit of the
same. The frequency of this current is deter-
mined by the position of the switch 8. Switch
64 when in its denoted position transfers the
energy from generator A to the equalizer 57 which
in turn transfers the energy to the attenuator B.
The attenuator B is in effect a voltage dependent
in value upon the position of the attenuator
switch 54, Switch (04 transfers the amplified
power from the amplifier C to the receiver D. Re-
sistance 40 is so designed that the positions of
switch 54 corresponding to the contacts 52 there-
of coincide with the divisions of a scale calibrated
to read in decibels, with reference to the thresh-
old of hearing, the values of sound intensity at
the ear of the person tested. If the bone con-
ducting receiver is to be used, switches 83 and
104 are moved to their opposite positions. This
transfers energy from the frequency generator
A to the equalizer 57z which in turn transfers
the same to the attenuator B. The energy then
follows the same channel as previously described
except that switch 104 transfers the energy to
the bone conducting receiver E. The equsalizer
STz being connected to the resistance 23 at the
low loss section of the same, it is possible to make
the zero point of each scale coincide by the selec-
tion of the proper equalizers for each receiver
circuit and thus make all points coincide for all
the frequencies at which the receivers are oper-
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able. Thus a single seale may be empleyed for
making :.examinations with either an air eonduct-
ing receiver or & bone conducting receiver.

The advantages 'of my invention are manifest.
In the ordinary :audiometer when used with a
bone conducting receiver a second scale :on the
attenuator is made necessairy by the inherent
insensivity of bone conducting receiver. A% the
extreme frequency this reduced ths range of
-measurements possible at the middle freguencios
even through the bone conducting vreceiver
sensitivity would allow & considerably greaber
range-at these frequencies because Lthe svhole ai-
tenuator could not be used. By arranging an ab-
tenuator.sothat the input for extreme frequencies
can be applied to the low loss:section and thereby
using the same zero reference point as for air
conduction the range for bone conduciion cax
greatly increased in the iddle freguencies. The

3
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device functions with the same type and capacity :

of frequency generator and:amplifier as-ordinarily
used. ‘With my invention distortion of the seund
produced is greatly reduced and overloaging of
the frequency generator is prevented. My im-
proved audiometer is simple in construction end
positive in performance.

I :claim:

1. In an audiometer, a frequency generator
adapted to produce alternating currents of prede-

termined, frequencies, a number of <circuits ener- :

gized by said generator, there being one circuit
for each frequency, an attenuator including a.re-
sistance having a number of resistors connected
in series, said resistors being arranged in groups,

a.shunting resistor shunting certain of said groups - 3;

of resistors, said circuits being permanently con-
nected to said resistance at various predetermined
points between resistors, an attenuator switch
connected to said resistance at various points be-

tween resistors, a receiver .and means -controlled:

by said attenuator switch for energizing 'said re-
ceiver.

2. In an sudiometer, a frequency -generator
adapted to produce alternating currents of prede-
termined frequencies, a number of -circuits ener-
gized by said generator, there being one -circuit
for each frequency, equalizing resistorsin certain
of said circuits, an attenuater including a resist-
ance having a number of resistors connected ‘in
series, said resistors being arranged in groups, a
shunting resistor shunting certdain of -said groups
of resistors, said circuits being permanently con-
nected to said resistance at various predetermined
points between resistors, an attenuator switch
-connected to said resistance at various polints be-
tween resistors, a receiver and means controlled
by said attenuator switch for :energizing said re~
celver.

3. In an audiometer, a frequency generator
adapted to produce alternating currents of prede-
termined frequencies, two .sets of -circuits ener-
gized by said generator, there being one eircuit
of each set for each frequency, equalizing resistors
in certain -of said circuits, an .attenuator includ-
ing a resistance having a number of resistors con-
nected in series, said resistors being arranged in
groups, a shunting resistor shunting certain of
said groups of resistors, the circuits of -one set of
circuits being permanently connected to said re-
sistance at various predetermined points betwesn
resistors and the circuits of said other set being
permanently connected to said resistance -at vari-
ous predetermined points between resistors, some
of the points-of connection of the -circuits -of said
.second set -differing from those of said first set,
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" two-receivers, one associated with the first set of

circuits and the other with the second set of -cir-
cmits, an attenuator switch connected to said re-
sistance and means controlled by said switch for
energizing said receivers.

4, In an audiometer, a frequency generator
adapted to produce alternating currents of pre-
determined frequencies, two-sets of -cireuits ener-
cized by -said generator, there being ‘one circuit
of-each set for each frequency, equalizing resistors
in -certain -of .said circuits, -an attenuator includ-
ing a resistance having a number of resistors con~
nected in series, said resistors being arranged in
groups, said resistors in each group -decreasing
in value toward one end of :said resistance, a
shunting resistor shunting certain of said groups
of resistors, the circuits of one set being perma-
nently-connected to said resistance at various pre-
determined points between resistors and the cir-
cuits of said other set being permanently con-
nected to said resistance at various predetermined
points between resistors, some of the points of
connection of the circuits of said second set in
3 -certain group being bhetween resistors .of lower
value than the resistors between which the cor-
responding circuits of the-other set are connected,
two receivers, one associated with ‘the first set of
circuits and the cther with the second set of cir-
‘cuits, an attenuator switch connected to .said re-
sistance and means controlled by said switch for
-epergizing said receivers.

5. In an audiometer, & frequency generaior
adapted to produce alfernating currents-of prede-
termined freguencies, two sets ‘of circuits ener-
gized by said generator, there being one circuit
of each set for each frequency, equalizing resistors
in certain .of said circuits, an attenuator includ-
ing aresistance having a number of resistors con-
nected in series, said resistors being arranged in
groups, & shunting resistor shunting certain of
soid groups of resistors, the circuits of one set
being permanently -conhected to said resistance
at varicus predetermined points between resistors
and the circuits 'of said other set being perma-
nently ‘connected to said resistance at various
predetermined points between resistors, an air
conducting receiver :associated with said first set
of ‘circuits, o bone conducting receiver associated
with said second set of circuits, an -attenuator
switch connected to said resistance, means con-
trolled by szid switch for energizing said receivers
ard a selector switch for rendering either of said
recsivers and the circuits associated therewith
ineffective.

6. In an -audiometer, a frequency generator
adapted to produce alternating currents of prede-
termined frequencies, a number of circuits ener-
gized by said generator, there being one circuit
for each frequency, an attenuator including a re-
sistance having a number «of resistors connected
in series, said resistors being arranged in groups,
a shunting resistor shunting certain of said
groups of resistors, & second shunting resistor
shunting all of the groups shunted by said first
shunting resistor and one additional group, said
circuits being permanently connected to said ve-
sistance at various predetermined points between
resistors, an attenuator switch connected to said
resistance at various points between wesistors,
a receiver and means conftrolled by said attenua-
tor switch for energizing said receiver,

7. In an audiometer, a frequency generator
adapted to produce alternating icurrents of pre-
determined frequencies, two sets of circuits en-
-ergized by said generator, there being one circuit
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of each set for each frequency, equalizing resistors
in certain of said circuits, an attenuator includ-
ing a resistance having a number of resistors con-
nected in series, said resistors being arranged
in groups, a shunting resistor shunting certain
of said groups of resistors, the circuits of one set
being permanently connected to said resistance
at various predetermined points between resistors
and the circuits of said other set being perma-
nently connected to said resistance at various pre-
determined points between resistors, said resist-
ance having a section used in measuring high
hearing loss and another section used in meas-
uring low hearing loss, the points of connection
of the circuits of said second set corresponding to
the extreme frequencies being connected to said
resistance between resistors in said low loss sec-
tion, an air conducting receiver associated with
said first set of circuits, a bone conducting re-
ceiver associated with said second set of circuits,
an attenuator switch connected to said resistance,
means controlled by said switch for energizing
said receivers and a selector switch for rendering
either of said receivers and the circuits associated
therewith ineffective.

8. In an audiometer, a frequency generator
adapted to produce alternating currents of pre-
determined frequencies, a number of circuits
energized by said generator, there being cne cir-
cuit for each frequenecy, an attenuator including
a resistance having a number of resistors con-
nected in series, a shunting resistor connected to
said series resistors and shunting certain thereof,
said circuits being connected to said resistance
at various points between resistors and ons of
caid circuits being connected to said attenuator at
the locality of connection of said shunting re-
sistor thereto, an attenuator switch connected
to said resistance at various points between re-
sistors, a receiver and means controlled by said
attenuator switch for energizing said receiver.

9. In an audiometer, a frequency generator
adapted to produce alternating currents of pre-
determined frequencies, an attenuator for vary-
ing the output of the audiometer including a re-
sistance having a number of resistors connected
in series and a movable contact adapted to be
connected to said resistance at points between
resistors, said resistors being arranged in groups,
an output device including an electrical compo-
nent and two conductors connected thereto, one
of said conductors being connected to one end of
said resistance, and the other of said conductors
being connected to said movable contact, said
output device further including two receivers one
of lesser sensitivity than the other, said attenu-
ator having a single scale associated therewith
and denoting hearing loss, a shunting resistor
shunting certain of said groups of resistors, two
sets of circuits, one for each receiver, there be-
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ing one circuit for each frequency, equalizing re-
sistors in certain of said circuits, the circuits of
the set corresponding to the receiver of greater
sensitivity being connected to said resistance at
points between resistors remote from the denoted
end of said resistance and the circuits of the set
corresponding to the receiver of lesser sensitivity
being connected to said resistance at points closer
to said denoted end of said resistance than said
first named circuits to compensate for the varia-
tions in sensitivity of the two receivers and to pro-
cure the same hearing loss readings on the same
scale for both receivers.

10. In an audiometer, a frequency generator
adapted to produce alternating currents of pre-
determined frequencies, a number of circuits
energized by said generator, there being one cir-
cuit for each frequency, an attenuator including
a resistance having a number of resistors con-
nected in series, said resistors being arranged in
groups, a shunting resistor shunting certain of
said groups of resistors, a second shunting re-
sistor shunting all of the groups shunted by said
first shunting resistor and one additional group,
said circuits being permanently connected to said
resistance at various predetermined points be-
tween resistors, one of said circuits being con-
nected to said resistance at the locality of con-
nection of one of said shunting resistors thereto,
an attenuator switch connected to said resistance
at various points between resistors, a receiver
and means confrolled by said attenuator switch
for energizing said receiver.

11. In an audiometer, a frequency generator
adapted to produce alternating currents of pre~
determined frequencies, a& number of circuits
energized by said generator, there being one cir-
cuit for each frequency, an attenuator including
a resistance having a number of resistors con-
nected in series, one of said circuits being con-

nected to said resistance at the locality of con-

nection of said shunting resistor thereto, an at-
tenuator switch connected to said resistance at
various points between resistors, a receiver and
means controlled by said attenuator switch for
energizing said receiver.

RALPH E. ALLISON.
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