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My invention relates to audiometers and has
for an object to provide an audiometer by means
of which a number of patients may be simul-
taneously examined.

Another object of the invention resides in pro~
viding an audiometer having a number of out-
lets from which the same sounds may emanate,
and in modifying the sounds without changing
their fregquency so that the patient may differ-
entiate the different sounds and designate the
same without knowing the frequency or intensity
of said sounds.

A still further object of the invention resides
in providing an audiometer having a generator
adapted to produce a continuous audible sound
and in further providing a control device adapt-
ed fo initiate said sound and to terminate said
sound after a predetermined period.

An object of the inventicn resides in provid-
ing an audiometer in which the continuity of
the sound meay be varied in accordance with dif-
ferent predetermined sound patterns to produce
one or more sound pulses of varying duration,
number or arrangement.

A feature of the invention resides in provid- =

ing a plurality of control deviees for controlling
the effectiveness of said generator, each adapted
to produce & different sound patiern, and in
providing selector means for seiectively render-
ing any one of said conftrol devices effective.

An object of the invention resides in utilizing
in said generator, a thermionic oscillator and
in providing means for making and breaking one
of the circuits associated therewith in accord-
ance with predetermined sound patterns.

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

In the drawing, the figure is a wiring diagram
of an audiometer illustrating an embodiment of
my invention.

In the operation of my invention, a generator
is employed which is adapted to produce continu-
ous audible sounds of different frequencies and
intensities. These sounds are interrupted in a
manner to give individual sounds of definite
duration and separated by dwell periods of pre-
determined length. These individual sounds have
been referrad to in the specification and claims
as sound pulses to distinguish from the result-
ant scund which has merely been designated as
a sound and which may consist of one or more
pulses.

The invention consists of an oscillator i0 which
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produces an alternating or pulsating electric
current. This current passes through an am-
plifier {1 and through an attenuator {2 from
which the same is directed into a number of
sound producing devices 13. The sound pro-
ducing devices 13 convert the alternating cur--
rent into audible sounds which may be dis-
cerned by the patients being examined. The
oscillator 18 and the sound producing devices 13
constitute a generator for the sounds utilized in
the invention. 'The current produced by the
generator is controlled by a number of control
devices 15, 16, 17 and {8 which interrupt or vary
the current in different ways so as to enable
the patient to distinguish the different sounds
produced by means other than by the frequency
or intensity of the sound. Each control device
interrupts the sound in a different vredetermined
mmanner which I have referred to as a sound pat-
tern, the said sound patterns depending upon
the form and construction of the particular con~
trol device. In addition, a signaling dsvice (4
informs the patient when the device is in opera-
tion. A power supply unit {9 furnishes suitable
current for operating the invention. These parts
of the invention will now be described in detail.

The oscillator 19 consists of a thermionic tube
21 having a grid 22, a plate 23, a cathode 24 and
a heater 25 for said eathode. The tube 2{ is cou-
pled with a portion of an inductance 28 and any
of a number of condensers 27, 28, 29, 30, 31, 32,
33 and 34. which are connected in series to form
a resonant circuit. This construction provides
an oscillator which produces an alternating or
pulsating current whose frequency depends upon
the relation between the inductance and con-
denser connected in the circuit. . For connecting
a certain portion of the inductance 26 and any
one of the various condensers in the cireuit, two
multiple contact switches 35 and 88 are em-
ployed. The switch 35 has a number of fixed
contacts, 36, 37, 38, 29, 40, 4{, 42 and 43 and a
movable switch arm 78. The switch 83 has a
number of fixed contacts, 24, 45, 45, 47,43, [1: 8
8D and 51 and a movable switch arm 80. Both
of the switch arms 79 and 80 are mounted on
the same shaft, which is diagrammatically in-
dicated at 151 in the drawing, and fravel in uni-
son so that certain of the sections of the induct-
ance 26 are always connected to certain of the
condensers 2T to 234 inclusive. The inductance
26 is provided with three taps 52, 53 and 54. A
conductor 55 is connected to the tap 52 and also
to both of the contacts 36 and 371. Another con-
ductor 55 is connected to the tap 53 and to boih
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of the contacts 38 and 83. While another con-
ductor 57 is connected to the tap 54 and to all
of the contacts 48, 41, 82 and 43. One side of
each of the condensers 27 to 34 inclusive is con-
nected to a conductor 58 which is grounded. The
other sides of these condensers are connected by
means of conductors 81, 62, 83, £4, 88, 68, 87 and
68 to the respective contacts &4 to 5i inclusive.
The inductance 56 is connected by means of a
conductor 89 with a resistor Ti{ which, in turn,
is connected by means of a conductor 72 with
the grid 22 of tube 2!{. The cathode 24 of this
tube is connected by means of a conductor 13
with a resistor 18 which, in turn, is connected
by means of a conductor 18 with both of the
switch arms 78 and 88. It will thus be seen that
one of the condensers 27 to 34 inclusive and a
portion of the inductance 2§ are connected in
series in the grid circuit of the tube 21.

Tor the purpose of providing current for oper-
ating the invention, the power supply I8 is em-
ployed. This power supply includes & trans-
former 15 having a primary 77 adapted to be
connected to a suitable source of alternating cur-
rent. This transformer also has a secondary 78
which is provided with a center tap 79 and which
is connecied to ground by means of a conductor
81. The ends of this secondary are connected by
means of conductors 82 and 83 to the plates 84
and 85 of a rectifier tube 88. The filament 87 of
this tube is cormected by means of a conductor
48 to a secondary winding 8% on the transformer
15. This winding is connected to a condenser 81
by means of a conductor §2. Condenser 2i is
grounded through a conductor §8. Ancther con-
ductor 88 connects the other side of the filament
87T to conductor §2. The outpub of the tube 88 is
directed through a filfer system 84 and from
which direct current is furnished to the audi-~
ometer by means of a conductor §5. The filter
system 84 includes two resistances 96 and 87 and
in addition: to the condenser 9i, two other con-
densers 88 and 93. Both the condensers 38 and
69 are grounded through conductors 18! and {62,
The resistance 5% is connected te the conductor
92 and by means of conductor 183, to the resist-
ance 87. This resistance is, in turn, connected to
the conductor 85. Condenser 82 is connected by
means of a conductor {34 with the conductor
{83 while condenser 938 is directly connected to
the conductor §5.

The plate 23 of tube 2i is connected to a filter
systern 185 which consists of three condensers
125, 187 and 188 and two resistors 168 and il
The plate 28 is connected by means of a con-
ductor 142 to the resistor 188 which is connected
by means of a conductor {13 to the resistor 1.
A conductor {14 connects the conductor {12 with
condenser 186 and another conductor ({8 con-
nects the conductor {i% with condenser {87. In
a similar manner, a conductor {i8 connects the
resistor {1! with the condenser 188. Al three
condensers {38, 187 and {38 are grounded through
conductors 1§7, (18 and [13. Plate voitage is
procured for the tube 21 from the conductor §8.
A branch conductor 124 is connected to the con-
ductor 25 and to a vesistance i25. This re-
sistance is connected by means of a conductor 1312
to conductor fi8§.

Due to the fact that certain frequencies are
more audible to the human ear than other fre-
quencies, it becomes necessary to equalize the
output of the oscillator 1§ in accordance with the
frequencies of the currents produced thereby.
For this purpose, a series of equalizing resistors
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£23, {23, 124, 125, 126, (27, (28 and {29 are
employed. Also, an additional multiple contact
switeh 12§ is used. This switch has a number of
contacts 132 to 139 inclusive which are connected
to the various resistors 122 to 128 by means of
conductors {42 to 149 inclusive. Switeh {31 also
includes a switch arm (41 which is adapted to
make contact with any of said contacts. The
three switches 33, 60 and 131 are all ganged and
the switch arms 72, 86 and {41 of the same are
a1l connected to the common shaft {15, previously
referred to. By the selection of suitable values
for the resistors 122 to 129 inclusive, the output
from the oscillator {8 can be so regulated that
the sounds preduced by the sound producing de~
vices 18 are comparable. All of the resistors {22
to 125 inclusive are connected to a comimon con-
ductor 52 which will be subsequently referred to.
The switch arm {41! is connected by means of a
conductor $53 with the conductor 18 which is
associated with switch 25 and &9.

The amplifier {1 is merely shown diagram-
matically and a single stage has been illustrated.
it ean, however, be readily comprehended that
any type of amplifier may be employsd and as
many stages as found necessary utilized. The
amplifier {1 includes a thermionic tube 154 hav-
ing a grid 138, a plate 155, a cathode {57 and a
heater 5% for the same. The conductor 152
previously referred to, is connected directly to
the grid 5% of the tube i84. A resistor (64 is
connected by means of a conductor {85 io the
conductor (32, Said resistor is further con-
nected by means of a conductor 186 to ground.
The cathode 87 of this tube is connected by
means of conductors 158 and 16! to a condenser
162 and o resistor 138, This condenser and re-
sistor are in turn connected by means of con-
ductors 187 and {58 to the conductor 166 and
thus grounded. The plate {86 of the tube 184
is connected by means of a conductor {58 with
one side of the primary 174 of an output trans-
former {72. The other side of this primary is
connected by means of a conductor {73 with the
conductors 121 and 95. Thus, plate voltage is
furnished through the primary of this trans-
former to the plate {56 of the tube i54. The
secondary 114 of the transformer 172 is con-
nected to conductors 115 and {718 which imipresses
the amplified voltage upen the attenuator !2.

The attenuator 12 comprises five resistors {77,
178, t16, (84 and {8% which are connected in
series by means of conductors 88, 184, {25 and
§35. The resistor 177 is further connested by
mesans of a conductor 187 with the conductor 1786.
Resistor 182 is connected by means of a con-
ductor 128 with the primary 189 of a transformer
15{. In addition to the five vesistors (77, 118,
79, t81 and 8%, three other resistors 192,
163 and 194 are employed., These resistors are
2!l connected at one end to the conductor {75
from the secondary (%4 of transformer $72. The
other ends of these resistors are connected to
the conductors {83, 18% and (88 previously re-
ferred to. The attenuator {2 also includes a
seiector switch {85 which comprises a number of
contacts 198, (97, 198, {89, 281 and 202. These
contacts are connected by means of sonductors
2¢3, 284, 235, 266, 207 and 288 to the various
conductors 83, {84, 185, (85 and {38 respectively.
Said switch includes a switch arm 288 which is
adapted to make contact with any of the sald
contacts. This switeh arm is connected by means
of a conductor 21§ with the primary {88 of trans-
former 194.
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The sound producing devices 13 may be of any
suitable character or constructicn. For the pur-
pose of illustration, ear phones have been shown,
there being as many of the said ear phones as
there are patients to be examined. Each of the
ear phones {3 is connectéd by means of conduc-
tors 212 and 213 to two other conductors 214
and 215. These latter conductors are, in turn,
connected to the secondary 216 of the trans-
former 1981,

The control devices 15, 16, 17 and (8 include
switches 217, 218, 219 and 221. These switches
each have a fixed contact 222 and a movable
contact 223. The contact 223 has a lug 224 adapt-
ed to engage one of a corresponding number of
cams 225, 226, 227 and 228. All of these cams
are mounted on a single shaft 229 which is con-
nected to a system of reduction gearing which is
diagrammatically indicated at 231. This gear-
ing is operated by an elcctric motor 232. Motor
232 has connected to it, conductors 223 and 234
which, in turn, are connected to a suitable sourcs
of electric energy such as the line used for ener-
gizing transformer 78. A manually operated
switeh 235 is disposed in the conductor 233 and
serves to actuate or shut off the motor 232. The
cam 225 has a single hump 236 on the same
which is adapted to engage the lug 224 of switch
arm 223 and to open the switch 2{T once for
every revolution of the shaft 229. The cam 225
has two humps 237 and 238 which are successive-
ly adapted to ensage the lug 224 of switch arm
223 of switch 218 and open said switeh, twice in
succession. In a similar manner, cam 221 has
three humps 341, 342 and 343 which similarly
open the switch 219 three times during each revo-
lution of shaft 229. Cam 228 has four humps
344, 345, 346 and 347 which operate in the same
manner and which serve to open the switch 221
four times during each revolution of the shaft
229. Al of the contacts 222 are connected by
means of conductors 348 to ground. The movable
contacts 328 of the switches 211, 218, 219 and 22i
are connected by means of conductors 351 , 352,
352 and 354 to the contacts 355, 356. 357 and 358
of a selector switch 359. This switch also in-
cludes a movable arm 368! which is connected by
means of a conductor 362 to the conductor 116
previously referred to.

In conjunction with the sound generator used
in the audiometer, the visible signaling device 14
is employed which includes a lamp 363.  This
lamp is controlled by means of a switch 364 simi-
lar to switch 247. The switch 217 is normally

oven and has a fixed contact 365 and a. movable :

contact 366. The latter contact has a hump 357
which is adapted to be engaged by a raised portion
358 of a cam 368. The raised portion 368 is co-
extensive with the circumferential extent of all
the humps 344, 345, 346 and 347 of cam 228, By
means of this construction, the light 383 is turned
on during such portion of the cycle of operation
of the shaft 229 in which the various sound pulses
are given.

The operation of the invention is as follows:
When the switch 235 is closed, a circuit is estab-
lished through the motor 232 which drives the
shaft 229. When the hump 267 of switch arm
366 of switch 364 engages the raised portion 358
of cam 369, the lizht-383 becomes iluminated.
At the same time, g circuit is established through
one of the switches 217, 218,219 or 221 dependins .
upon the position of the switch arm 361 of
switch 359, If the said switeh arm engages con-
tact 355, the circuit is established through
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switch 2171. This eircuit includes conductor 362
which is connected with the plate of tube 21,
This circuit, when closed, reduces the potential
to the plate 23 of said tube and renders the oscil-
lator {8 inoperative. As soon as hump 224 of
switch arm 223 engages the raised portion 236 of
cam 225, the said switch is opened and the oseil-
lator 10 allowed to function for the period deter-
mnined by the circumferential extent of the raised
portion 236 of said cam. This produces one pulse
by the oscillator {0 which, in turn, is converted
into one sound pulse in each of the ear phones 13.
The output of tube 21 is taken from the cathode
24 of said tube and passes through the equalizing
resistors §22 to 129 inclusive and to the grid 155 of
tube 154. The output of the tube {54 is delivered
to the attenuator {2 which delivers the energy to
the ear phones {3 by means of which the same is
converted into sounds.

The device is so constructed, that the oscillator
i0 can be caused to operate at any of a certain
number of frequencies which are determined by
the values of the condensers 27 to 84 inelusive
and the portions of the inductance 5§ connected
in series therewith. The switch 131, being con-
nected to the shaft 15! which also operates
switches 35 and 69, causes the oscillator to de-
liver comparable alternating -currents of prede-
termined frequency depending upon the setting
of the said shaft and switches.

The attenuator 12 operates to vary the in-
tensity of the alternating current from the output -
transformer 172 and delivers the same to the
transformer 181, The ear phones 13 are fed
from the secondary 2{8 of this transformer.

When the operator is about to test a num-
ber of patients, the procedure is as follows: Each
of the patients to be examined is given one of
the ear phones 13 and instructed to watch the
light 363." He is told when the light goes on,
to listen and count the number of sound pulses
he hears. He is then required to note on 3 suit-
able record, the number of sound pulses he heard
and if he heard no sounds whatscever, to so note.
The operator first sets the shaft 151 to the
broper position to cause the oscillator {0, when
energized, to generate the desired frequency on
which the test is to be made. He usually starts
at one end or the other of the audible frequency
range. The contact arms 10, 80 and 141 of the
three switches 35, 60 and (3] are brousht to the
‘proper contacts to give the desired frequency.
Attenuator 195 is then. set by moving the switch
-arm 201 to the desired contact giving the great-
est intensity of the sound. The operator then
selects by means of switch 359, the particular
pattern of the sound to be given. In the par-
ticular device shown, the sound may be inter-
‘rupted so as to produce one, two, three or four
successive pulses. If the switch arm 26{ is posi-
tioned as indicated in the drawing, the circuit
through the switch 217 is closed ‘and the device
gives a single pulse. Switch-235 is then closed
and the motor 232 actuated. When the cam
369 comes around the Proper position, switch
contact 366 is caused to ride on the raised por-
tion 388 of cam 25§ which closes switch 3864.
This causes the light 252 to become illuminated
and the patients all listen for the sound. As
the shaft 229 continues to rotate, the raised por-
tion 236 of cam 225 opens switch 217 and hreaks
the circuit through the conductor 362 which is

-connected to the plate circuit of the tube 2j .
"When the said switch is open, full plate voltage
is ‘applied to the plate 33 and the oscillator op-
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erates. The output from the oscillator feeds
through the equalizing resistors {22 to 129 in-
clusive and to the amplifier {¢. The output of
the amplifier {1 is delivered to the attenuator
2 which delivers the energy to the ear phones
{3 by means of which the same is converted into
audible sounds. While the light 363 is li, the
single hump 236 of cam 223 causes & single pulse
to be heard in the ear phones. The operator
then changes the position of the selector switch
359, maintains the frequency of the generator
the same and changes the intensity of the sound.
1f the maximum intensity was produced on the
first test, the successive tests will be for lesser
intensities. When the operator has gone through
the various intensities for one frequency, he
changes and does the same for another fre-
quency. The number of pulses heard each time
is dependent upon the will of the operator and
the listener never knows how many bulses he is
about to hear. It therefore becomes impossible
for the patient to falsify and claim he heard
sounds which he was unable to hear since he
has to mark down the number of pulses heard

and he would be unable to guess at the right ¢

number of pulses. While the operator usually
gives the tests with the different frequencies and
intensities in succession, it can be readily com-
prehended that these may be mixed up and the
patients still further put off guard.

In the form of the invention illustrated, the
sounds have been broken up infto a number of
successive pulses of equal duration, and with
equal dwells between the same. It may, how-
ever, be readily comprehended that other sound
patterns may be employed. For example, the
sound pattern may consist of puises of different
duration. Tt is also possible to vary the pattern
by varying the dwell between the pulses. Like-
wise, any combination of sound patterns may be
employed.

My invention is highly advantageous in that
it is possible to test numerous patients at the
same time. With my invention, it becomes prac-

tically impossible for the patient to falsify due 4

to the fact that he has to note the number or
character of the pulses heard. An audiometer
constructed in accordance with my invention, can
be constructed at a cost not greatly exceeding
that of the ordinary audiometer. The audiometer
may also be used in the conventional manner.
My invention is simple in construction and prac-
tical in operation.

Changes in the specific form of my invention,
as herein described, may be made within the
seope of what is claimed without departing from
the spirit of my invention. )

Having described my invention, what I claim
as new and desire to protect by Letters Patent
is:

1. In an audiometer for simultaneocusly testing
a number of persons, an oscillator for producing
o continuous alternating current, sound produc-
ing means actuated thereby, means including an
attenuator for varying the intensity of said sound,
a cyclically operable conirel device including
means to interrupt the continuity of the alternat-
‘ing current flow according to 2 predetermined
sound pattern during each cycle and visual means
for indicating the beginning of the cycle during
which the control device is functioning and oper-
ating concurrently with said control device.

2. In an audiometer, an oscillator for produc-
ing a continuous alternating current, sound pro-
ducing means actuated thereby, means including
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an attenuator for varying the intensity of said
sound, a plurality of cyclically operated control
devices each including means to sticcessively in-
terrupt the continuity of said current according
to a different predetermined sound pattern dur-
ing each cycle and means for selectively render-
ing any of said control devices effective.

3. Tn an sudiometer, a generator for produc-
ing & continuous alternating current, sound pro-
ducing means actuated thereby, means includ-
ing and electric ecircuit, an attenuator for vary-
ing the intensity of said sound and a cyclically
operated control device for successively inter-
rupting the alternating current flow in said cir-
cuit in sccordance with a predetermined sound
pattern during each cycle.

4. Tn an audiometer, an oscillator for produc-
ing a continuous varying current, sound produc-
ing means actuated thereby, means including an
electric conirol circuit for controlling the pro-
duction of the sound, and a plurality of branch
circuits connected thereto, a switch in each of
said branch circuits for rendering said control
cireuit operative to control the production of the
sound, a plurality of cyclically operated cams
each operating one of said switches to control
the sound in accordance with a predetermined
sound psttern, selector means for connecting any
of said branch circuits with said control circuit,
a signal for indicating the beginning of the cycle
during which sald branch circuit switches are
onerated and means for simultaneously operat-
ing all of said cams and said signal.

5. In an sudiometer, an adjustable oscillator,
mesans including & sound producing device ener-
gized by said osciliator, means including an atten-
uator for varying the intensity of the sound pro-
duced by szid sound producing device, means in-
cluding a plurality of control devices for control-
ling the initiation and termination of the sound
produced by said sound producing device said
control devices each operating in accordance with
a different sound patiern, selector means for se-
lecting the frequency at which said oscil'ator op-
erates, selector means for varying the intensity of
the sound produced by said sound producing de-
vice and selector means for selecting the particu-
lar control device to control said oscillator.

6. In an audiometer, an oscillator for produc-
ing a continuous alternating current, sound pro-
ducing means actuated thereby, means including
an attenuator for varying the infensity of said
sound and means including a cyclically operated
control device adapted to convert said continuous
sound into a number of separate sound pulses
during each cycle.

7. In an audiometer, generating means for pro-
ducing alternating current and including a plu-
rality of thermionic tubes, sound producing
means actuated thereby, means including a con-
trol circuit connected tc one of said tubes for
controlling the conductivity of said tube, a plu-
rality of branch circuits connected thereto, a
switch in each of said branch circuits for causing
said control circuit to function, a plurality of
cyclically operated cams each of different form,
each operating one of said switches, each of said
cams causing said sound producing means to pro-
duce a series of sound pulses of a differing prede-
termined sound pattern and selector means for
connecting any of said branch circuits to said
control circuit.

8. In an audiometer, generating means for
producing alternating current and including a
plurality of thermionic tubes, sound producing
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‘means actuated thereby, means including a con-
trol circuit connected to one of said tubes for
controlling the conductivity of said tube, a plu-
rality. of branch circuits connected thereto, a
switch in each of said branch circuits for causing
said control circuit to funetion, a plurality of cy-
clically operated cams each of different form,
each operating one of said switches, each of said
cams causing said sound producing means to pro-
duce a series of sound pulses of a differing pre-
determined sound pattern, selector means for
connecting any of said branch circuits to said
control circuit, a signal for indicating the begin-
ning of the cycle during which said branch cir-
cuit switches are operated and means for simul-
taneously operating all of said cams and said
signal. ‘

9.In an audiometer, generating means for pro-
ducing alternating current and including a plu-
rality of thermionic tubes, sound producing
means actuated thereby, means including a con-
trol circuit connected to cne of said tubes for
controlling the conductivity of said tube, a plu-
rality of branch circuits connected thereto, a

switch in each of said branch circuits for causing o

sald control circuil to function, a plurality of cy-
clically operated cams each of differentform,each
operating one of said switches, each of said cams
causing said sound producing means to produce
8 series of sound pulses of a differing predeter-
mined sound pattern, selector means for con-
necting any of said branch circuits to said con-
trol circuit, a signal for indieating the beginning
of the cycle during which said branch circuit
switches are operated, a cam for operating said
signal and means for simultaneously operating all
of said cams.

10. In an audiometer, generating means for
producing alternating current and including 2
plurality of thermionic tubes, sound producing
means actuated thereby, means including a con-
trol circuit connected to one of said tubes for
controlling the conductivity of said tube, a plu-
rality of branch circuits connected thereto, a
switch in each of said branch circuits for causing
said control circuit to function, cam means for
operating said switches to produce with each
branch circuit a number of sound pulses differ-
ing according to predetermined sound patterns
and means for selectively connecting any of said
branch circuits to said control circuit.

11. In an avdiometer for simultaneously test-
ing a number of persons, an electrical generator
including an adjustable oscillator, means where-
by energization of said oscillator produces alter-
nating currents of various frequencies, means
including a plurality of sound preducing devices
having substantially indentical sound producing
characteristics, one for each person in the group,
means whereby said sound producing devices are
simultaneously actuated by said oscillator, means
including an attenuator for simultaneously regu-
lating in .each of said sound producing devices
the intensities of the sounds, a time controlled
mechanism, oscillator energizing means, a con-
trol eircuit connected thereto and including
switch means operated by said time controlled
mechanism for intermitiently actuating said os-
cillator energizing means to energize said oscil-
lator to cause said sound producing devices to
produce a certain sound pattern, a second con-
trol circuit connected to szid oscillator energiz-
ing means and including switch means operated
by said time controlled mechanism for inter-
mittently actuating said oscillator energizing
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means to energize said oscillator to cause said
scund producing devices to produce a second
sound pattern, and visual indicating means actu-
ated by said time controlled mechanism for in-
dicating the listening period and operative dur-
ing actuation of either of said control circuits.

12. In an audiometer for simuttaneously test-
ing a number of persons, an electrical gener-
ator including an adjustable oscillator, means
whereby energization of said oscillator produces
alternating currents of various frequencies,
means including a plurality of sound producing
devices having substantially identical sound
producing characteristics, one for each person
in the group, means whereby said sound pro=
ducing devices are simultaneously -actuated by
said oscillator, means including an attenuator
for simultaneously. regulating in each of said
sound producing devices the intensities of the
sounds, a time controlled mechanism, visual in-
dicating means actuated thereby for indicating
the listening period and operable for a definite
time period, oscillator energizing means, a nor-
mally inactive control circuit connected thereto
and including switch means opérated by said
time controlled mechanism, said circuit upon
actuation intermittently actuating said oscillator
energizing means to energize said oscillator to
cause said sound producing device to produce a
ceriain sound pattern, a second normally in-
active control circuit connected to said oscillator
energizing means and including switch means op-
erated by said time controlled mechanism, said
second circuit upon actuation intermittently ac-
tuating said oscillator energizing means to en-
ergize said oscillator to cause said sound produc-
ing device to produce a second sound pattern,
the switch means of both of said control circuits
being operated during said period, and means
for selectively actuating either of said control
circuits.

13. In an audiometer for simultaneously test-
ing a number of persons, an electrical generator
including an adjustable osciliator, means where-
by energization of said oscillator produces al-
ternating currents of various frequenecies, means
including a plurality of sound producing devices
having substantially identical sound producing
characteristics, one for each person in the group,
meang whereby said sound producing devices are
simultaneously actuated by said oscillator,
means including an attenuator for simulta-
neously regulating in each of said sound pro-
ducing devices the intensities of the sounds, a
time controlled mechanism, including & rotating
shait, visual indicating means actuated by said
shaft for indicating the listening period and op-
erable for a definite period, osciliator energizing
means, & normally inactive control cireuit con-
nected to said oscillator energizing means and
including switch means, means on said shaft for
successively operating said switch means to
cause said ecircuit upon actuation to intermit-
tently energize said oscillator and cause . said
sound producing device to produce a number of
sound pulses,’ a second normally inactive con-
trol circuit connected to said oscillator energiz-
ing means and inecluding switch means operated
by said shaft, means on said shaft for succes-
sively cperating said second named switch means
to cause said circuit upon actuation to intermit-
tently actuate said oscillator energizing means
to energize said oscillator and cause said sound
producing device to produce a different number
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of sound pulses, the switch means of both of
said. control circuits being operated during said
period, and means for selectively actuating
either of said control circuits.

14, Tn. an audiometer, an oscillator for pro-
ducing a continuous varying current, sound pro-
ducing means actuated thereby, means includ-
ing an electric control circuit for controlling the
production of the sound, and & plurality of
wranch circuits connected thereto, a switch: in
each of said branch circuits for rendering said
control circuit cperative to control the produc-
tion of the sound, a plurality of cyclically cper-
ated cams. each of different form. for operating

one of said switches to control the sound in ac- 1

cordance with a predetermined sound patiern
and selector means for connecting any of said
branch circuits. with said control circuit.

15. In an audiometer, an oseillator for pro-
duecing a continuous varying current, sound pro-
ducing means actuated thereby, means including
an electric control circuit for controlling the
production of the sound, and a plurality of
branch ecircuits. associated therewith, a switch

in each of said branch circuits for rendering °:

said control circuit operative to control the pro-
duction of the sound, a . plurality of cyclically op-
erated cams each operating one of said switches
to centrol the sound in accordance with a pre-

determined sound pattern, selector means for <

connecting any of said branch. circuits with-said
control circuit and means for simultaneously
operating all of said cams.

16. In an audiometer, an oscillator for pro-

ducing a continuous varying current, sound: pro-

ducing means actuated thereby, means inciuding
an electric. control circuit for controlling the

12

production of the sound, and a plurality. of
branch circuits connected thereto, a switch. in
each of said branch circuits for rendering said
control circuit operative to control the: produc-
tion of the sound, a plurality of cyclically oper-
ated cams each operating one of said switches
to eontrol the sound in accordance with a pre-
determined sound pattern, selector means for
connecting any of said branch circuits with said
control ecircuit, a signal for indicating the begin-
ning of a cycle during which said branch circuib
switches are operated, a cam for operating said
signal and means for simultaneously operating
all of said cams.

17. In an audiometer, an oscillator for pro-
ducing a continuous alternating current, sound
producing means actuated thereby, and produc-
ing a continuous sound, means including an at-
tenuator for varying the intensity of said sound,
means including a plurality of cyclically operated
control devices each converting said continuous
sound into a different predetermined number of
separate sound pulses during each cycle.

SCOTT N. REGER.
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