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1 .

The present invention relates to phonographs

and particularly to the control of sound output
relative to ambient noise.

In the operation of phonographs, so called

“juke hoxes” and the like, and particularly in

public places, the ambient noises are a highly dis-
turbing factor to persons desirous of obtaining
the benefit of the sound output of the phono-
graph. Thus, in one instance, the ambient noise
may be of such a magnitude as to either drown
out the sound entirely, or be so disconcerting that
the output cannot be appreciated, and in another
instance, the ambient noise may he of such mini-
mum volume that the sound output becomes un-
bearably loud with the result the reproduction of
the music or other reproduced sound loses that
quality so necessary to the cultivated musical ear.
For example, in public places the noise leve] in-
creases as the number of people increase, so if the

level is correct for an empty restaurant, then the °

music cannot be heard when the restaurant is
filled. :
Some of the objects of the present invention
are: to provide a novel system of music to noise
control; to provide means for maintaining auto~
matically a predetermined difference in level be-

tween the sound output and the ambient noise in-

a sound reproducing system; to provide a con-
trol system for phonographs, magnetic wire re-
cording and reproducing systems and the like
wherein the output is automatically regulated as
a function of the ambient noise; to provide a
method of maintaining a predetermined differ-
ence in noise level between reproduced sound and
ambient noise; to provide a means for and a
method of regulating the sound output. of 2
phonograph of the record-changer type during
the intervals between the playing of the sound
records whereby the next record will be played
automatically at the selected level; and to provide
other improvements as will hereinafter appear.
In the accompanying drawings, Pig. 1 repre-
sents diagrammatically a .sound output-noise
system embodying one form of the present inven-
tion; PFig. 2 is a sound level time graph; and Fig.
3 is o volume control displacement time graph.
Referring to the drawings, one form of the
present invention consists of a volume control
unit 10 of the type ordinarily employed in a
phonograph for controlling the amplified sound
as delivered from the pick-up {1 which rides in
the sound track of prepared records. It is the
purpose of the present invention to control auto-
matically the output of the unit {0 as a function
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.2 ,
of the ambient noise in the room where the
rhonograph is located. .

In order to control the volume unit 18 so that
the difference in level between the phonograph
sound output and the ambient noise is constant,
the circuit of the volume unit 16 includes a po-
tentiometer 12 having s control pointer {3 fixed
to a -split shaft 14 which is arranged to be turned
and set by a novel proportioning system func~
tioning in response to ambient noise received by a
microphone 15 and amplified by an amplifier 16.
The output of the amplifier 16 is set to a selected
sound level by an auxiliary volume control 17
having its output in a circuit including & motor {8
of the type wherein the motor speed is propor-
tional to the voltage input. A rectifier 8 is pro-
vided when a D.-C. motor is used. If an A.-C.
motor is used the rectifier is not required. Dur-
ing this sampling of the ambient noise the phono-
graph pick-up I{ is automatically rendered inop-
erative but is restored to operation at the con-
clusion of the sampling step. The shaft (4 is ar-
ranged to be driven by the motor (8 through the
medium of reduction gearing 20. A clutch 21, the
latter having one toothed member 22 keyed to one
of the meeting ends of the shaft 14 and having
the other toothed member.23 Keyed for sliding
movement on the other of the meeting ends of
the shaft {4. This latter member 23 includes a
portion which is circumferentially slotted to re-
ceive the forked end of the clutch actuating lever
24, which is suitably pivoted to a fixed part. This
lever 24 is arranged to engage and disengage the
clutch 21 by a solenoid 25 and spring 28.

For returning the potentiometer pointer {3 to
zero for setting to a new volume control, a torsion
spring 27 is attached at one end to the shafi 14
and at the other end to a fixed point so that in
unclutched condition the spring 271 biases the
pointer 13 to its zero position.

From the foregoing it will be seen that the
c¢ycle of operation includes a means for rendering
the pick-up inoperative, a means for setting the.
volume control to zero, a means for sampling the
ambient noise and setting the volume control pro-
portioned to such ambient noise, and means for
restoring the pick-up to operation and thereby
reproducing the sound at the required level in
accordance with the set position of the volume
control. The foregoing means are all auto-
matically controlled by the operation of a cam 38
of a record changer as set forth in United States
patent to Thompson, No. 2,012,326, reference to
‘which may be had to supplement the present de-
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For controlling the operation of the pick-up 11
conductors 3! and 32 terminate respectively at
opposite sides of a contactor switch 33, which is
open during the playing of records, but closed to
short circuit the pick-up {{ when the ambient
noise is being sampled. The switch 33 has its
contactor”ih-‘the "path of:. the ‘cam; 80 which is*
timed to engage‘the contactor at:theiproper tite:
in the cycle as will be understood.

For controlling the operation of the clutch 21;-
the solenoid 25 is in a circuit including. a.battery.

34 and a contactor switch 35, thisdatter hav1ng &

its contactor extending into the path of a projéc-
tion 36 carried by the cam 30; and’the‘operation:

is such that when the projestion’ 36%snaps past’
the contactor, the switch 3% momentarily-closes-

the solenoid circuit so that:the:clutch:-lever:24:
disconnects the clutch 21 whereupon the. torsion

spring 27 returns the volume control pointér-to
Immediately thereafter the solenoid is de- o

Zero.
ehergizédiandithe spring: 26:shifts the lever-2#& to-
reengage the cluteh 21 ready:to-reset: thie'pointer
forithe hext'samplingmoiselevel:

For controlling the switchiig inand-out of the:

ambiént-noise- sampling ‘unit; a contactor switch:-

371 is-included’ in thé “sampling circuit’ for 'the-
motor 18 and~hasiits contactor arranged in: the:
path’ of ‘the’ cam™ 80} the timing: pesition’ beihg-
such”as to-close"the: noise: sampling’ circuit just”

and ‘while‘the* pick-up-circuit is-short ‘circtited:
THus; the noise: sampling-circuit’' and- the ‘pick--
up circuit’ are' alternately operated in‘such-a*
manner- that- after: each: recmd i played- the*
ambient noiseis: sampled ‘aid'the’volume: control:
set” accordmgly The operation-and steps-of‘the:
method*are as-follows: Assuming a record-has’
just® finished’ playihg; the cam:- 30 ‘of  the" record"

changer ‘will’ cause the- prOJectmn 36 to-actuate-

the-switch 35 'so that the solenoid 25§ energized”
long-enough to' release-therclutch 21 and thus:
allow-the ‘torsion spring-271-t6 retirn the- pomter"
13to:zero. Immedidtely thereafter the cam: 30
operates’ the switch 33 ‘to short: circuit the pick=
up 11; while switch 37'is closed by the cam: 38"t
close: the circuit of ‘the motor 18 and conhiect the:
sampling unit” for a.period”of, say, five seconds.
During: this 1nterva1 motion is ~ transmitted.
through the. gearing 207 and’' clutch 21 to the
potentiometer pointer 13, which is moved to the:
required. position’ as det'ermined‘! by the ambient:
noise level. After this. setting. of’ the. volume.
control, the cam 30: moves béyond  the.switch’
contactor so that ‘the: .switclies are automatlcally
returned”’ to again br.lng the picK-up: {1 into
operatmn ahd to. réndér tHe sampling cireuit. in-
effective. This cycle’is repeated after each rec-
ord.so that.there is.alternate sampling of ambient
noise and playing of the records: )

While.in the foregoing' a separate amplifief is-
provided” for the "sampling micropliong,, the in-
vention. contemp]ates having.a common amplifier
for 'the. microphone and for the phonogzaph in’
which. casé. “additonal sw1tch1ng means: are.to. be:
provided ‘whereby at the proper time in the cycle.
tlié common. input. ainplifier can: be. altefhately’
connected. to' the output of the microphone and.
the output.of the phonograpli pickup. Thus, at
the time the motor 18°i5 to operate, the amplifier’
output.circuit would be switched from the phono-
grapli-outpt.to thé microphone. output.

We: claim, as.our‘invention:
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after the:volume control! 10 has beeén set 'to zero: s
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1. Apparatus for regulating the difference in
level between reproduced sound and ambient
noise, comprising the combination of a phono-
graph volume control, an electrical circuit in-
cluding a pick-up for reproducing sound from a
record, a microphone responsive to ambient noise,
means for translating ambient: noise received by
said~miérophone-into electrical energy, means
operated by said energy for setting said volume

eontrol proportionately to the ambient noise, and

selective switching means automatically operable
foF alternately connecting said setting means
and said piek-up to said volume control.

-2 Apparatus: for-régulating the difference in

i'level ‘bebtween” réproduced sound and ambient

noise; comprising: the combination of a phono-
graph: volume: control, an electrical circuit in-
cluding a pick-up for reproducing sound from a
record-and also including said volume control, a
microphone responsive to ambient noise, means
for<translating: ambiént -noise: received: by said
microphone into: electrical energy, means.oper-
ated by said energy for setting ‘saidivolume:con--
trol! proportionately: to:the ambient noise, a rec-
ord ‘chignger, and means operatéd by said-record
chianger for:alternately: conneecting said:setting
meéans-and ‘said pick-up: to said volume: control:

3 -Apparatus for. regulating the difference in
level’ bétween: reproduced: sound’ and. ambient
noise; comprising: the: combination:of a phono-
graph® volume»control; -an eleetrical circuit in-
cluding-a piek<up for: reproducihg sound from:a
record,--sdaid i circuit’ also: including - said . volume:

. controli meahns-ifieliuding: a- microphone: and an:

amphﬁer«for ‘translating ambient ‘noise into:elec=
trical energy; means-for-setting:said volume: con=:
trol™ to: zéro - output! means operated by said:
enérgy - for setting said’volume- control' propor=:
tionately tothe ambient noisé; means for-ren-
dering:said pick=up:inoperative during the operas-:
tion’ of 'said setting ;means; and means; to:render:
said pick-up operative after the volume setting:
means:has functioned:.

4. -Apparatus for-regulating the: difference: in-
level: between: reproduced- sound. and- ambient
neise;: comprising- the: combination: of - .- phono-
graph: volume- control; an':electrieal- circuit: in--
cluding: g pick-up-for-reproducing-sound -from- a:

_record;: saidi-circuit also-ineluding: said: volume
* control; means -including: a. microphone: and: an

amplifier; for translating:ambient-noise .into-elec-
trical:energy, means-for: setting-said:volume -con-
trol-to. zero: cutput, means: operated:- by said.en--

_ergy: for: setting: said -volume: control proportion-
“ately-to the ambient: noise; means- for- rendering:

said: pick-up-inoperative: during. the-operation. of.
said- setting- means;; and.-means- to- render. said.
picksup. operative after the volume setting means.

_has.functioned, said.last-three-means.being con--

0

" trolled.by. a record. changer.
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