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This invention has to do generally with sound 
control equipment for radio broadcasting, and is 
concerned particularly with improvements in 
equipment for controlling the transmission .and 
intensity of so-called audience reaction and the 
radio program simultaneously being broadcast. 
The customary practice .in broadcasting a pro 

gram being presented before a studio audience is 
to employ one or more microphones through 
which the audience reaction, e. g. applause, is 
transmitted to the broadcasting circuit and to 
one or more studio speakers, controls being used 
to vary the intensities of the audience reaction 
sounds as transmitted to the studio speakers, and 
such intensities relative to the program proper 
as transmitted to the same speakers. Heretofore 
the controls used have been hand operated and 
one has functioned independently of the other 
so that, for example, the effecting of progressive 
increase in the transmitted intensity of the 
audience sounds simultaneously with a progres 
sive decrease in the transmitted intensity of. the 
program sounds, has depended upon the skill and 
judgment of the operator in manipulating the 
independent controls. Necessarily, by reason of 
the nature of the controls, the complete efforts 
of the operator are required for and vduringthe 
time of audience reaction transmission. 
One of my major objects is to provide an im 

proved control characterized by its capacity for 
foot manipulation so that the ‘operator is left 
free to make adjustments of hand'controls simul 
taneously with the regulation of‘ the ‘dual 'pro 
gram sound and audience reaction‘ control sys 
tem as later described. Preferably It associate ' 
and interconnect with'the audience reaction con 
trol a program sound transmission ‘control so 
that automatically and in selected "or predeter 
mined relation, a progressive change in the trans 
mitted intensity of the audience sounds 'is accom 
plished by an opposite changein the transmitted 
intensity of the program sounds. Thus by foot 
manipulation, the operator is given completeand 
proper control of simultaneous sound transmis 
sions from both sources. ' " ' , 

a A further important feature and object isthe 
provision'of a dual control whereby, assuming a 
given range of audience'sound range variation, 
the transmission of varying intensity program 
sounds maybe selected or predetermined to oc 
cur within any interval or range relative to the 
audience sound range variation. Thus Imay em 
ploy a pair of potentiometers, one for controlling 
the audience sound transmission and movable 
within a certain range, a second interconnected 
‘potentiometer movable simultaneously to control 
the program sound‘ transmission, and an adjust 
meut whereby initial actuation of the sound 
potentiometer may be madeto- occu'r'lat anyi'of 
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various intervals following the starting move 
ment of the ?rstpotentiometer. : 
Other objects of the invention have to do with 

such features as the details of the operating in 
terconnections between the potentiometers, their 
adaptation to foot pedal operation, and the gen 
eral assembly of parts normally enclosed in a case 
structure at the outside of which is arranged the 
foot pedal. _ 

vAll the above mentioned, as Well as additional 
features and objects of the invention will be more 
fully understood and explained to better advan 
tage from the following detailed description of 
the accompanying drawings showing the inven 
tion in a typical embodiment. In the drawings: 

Fig. 1 is a plan elevation of the control unit; 
Fig. 2 .is a side elevation of the control unit 

illustrating the foot pedal in its normal or up 
position; ’ , 

Fig. 3 is a fragmentary plan elevation with the 
housing or cover swung open and showing por 
tions of the control in cross section; 

Fig. 4 is a vertical detailed sectional view taken 
on line 4-4 of Fig. 3 with the cover in a closed 
position; v i 

Fig. 5 is a fragmentary transversed sectional 
view taken on line 5—5 of Fig. 3; and 

Fig. 6 is a fragmentary transversed sectional 
view taken on line 6-6 of Fig. 3. 
The invention contemplates the use of one or 

more variable potentiometers operatedby a foot 
pedal for controlling operation of a public address 
system and/or radio broadcast. The particular 
control unit I!) illustrated in the drawings is in 
tended for usev in a radio broadcasting studio 

' Where the studio audience reaction is broadcast 
along with the program and Where the program 
and audience reaction are simultaneous’y sent 
through the audience speaker. Referring to Fig. 
3 the unit l0 includes two spaced potentiometers 
II and I2 controlled by a foot pedal operated 
drive means l3 through individual couplings l4 
and IS with their respective potentiometers. 
The potentiometer H may be connected in the 

audience microphone circuit, while the poten 
tiometer l2 may be connected in the audience 
speaker circuit, operation of the potentiometers 
being in direct opposite. That is, the potentiom 
eter H in the audience microphone circuit nor 
mally operates at a minimum while the poten 
tiometer l2 in the audience speaker circuit op 
erates at a maximum, and actuation of the foot 
pedal means l3 causes an increase in the audi 
ence microphone pick-up and a decrease in the 
audience speaker volume. This arrangement al 
lows for maximum pick-up of audience reaction 
to be broadcast without overloading the audience 
speaker, and prevents its squeaking or rattling, 
as well as acoustic feed back disturbances. 
The control unit III has a suitable base 16 pro 
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vided with rubber buttons I 6a for preventing 
slipping of the unit on the floor or support. The 
potentiometer II is mounted on the base by a 
suitable up-standing plate |‘| attached to the 
base by angle bracket l8 through screws I9. The 
upper end of the plate I7 may be braced by an 
gularly disposed supports 28. Taps 2| of the p0~ ' 
tentiometer I I may be connected to suitable leads 
22 in the studio audience microphone circuit. 
The potentiometer may be of any standard make 
procurable on the market. The particular poten 
tiometer illustrated in the drawings is of the type 
manufactured by Cinema Engineering Company 
of Burbank, California, model #3856, and in 
cludes the usual shaft 23 rotatably carried by its 
housing 24, and a suitable indicating means 25 
showing the setting of the potentiometer. 
The potentiometer l2, connected in the studio 

audience speaker circuit, may be of a type made 
by the same manufacturer, model #1021 B, hav 
ing its taps 26 connected with a terminal post 
21 through suitable ?exible leads 28, the termi 
nal post 21 being connected in the audience 
speaker circuit through suitable leads or connec 
tions 29. This potentiometer is rotatably mount 
ed on the base I6 of the control unit I0, and will 
be subsequently described in connection with the 
drive means I3. 
The foot pedal operated drive means | 3 includes 

generally a pedal 36 pivotally mounted on the 
base l6 through trunnions 3| journaled in up 
standing bearing supports 32. The pedal 80 in 
cludes a plate 33 covered by rubber tread 34, and 
a peripheral ?ange 34a for locating the oper~ 
ator’s foot on the pedal. Suitable spring means 
provided in connection with the pedal 38 to nor~ 
mally hold the pedal in its raised position illus 
trated in Fig. 2, may include a coil spring 35 
received in a socket 36 in the base I6 and en 
gaging the underside of the plate 33 to be secured 
thereto by loops 31. A second spring 38 may be 
located inside of the spring 35 for giving the 
operator an indication of the location of the 
pedal at a predetermined point before the pedal 
has reached its full actuation, as at a condition of 
average operation of the control. If the operator 
requires an extreme condition, the spring 38 will 
yield allowing full pedal actuation. Stop 39 at 
the heel of the pedalengages the base I 6 when 
the pedal is in its normal or raised position, and 
stop 40 at the toe of the pedal engages the base 
l6 when the pedal is in its down or actuated 
position. 
The pedal operated drive means I3 further in_ 

cludes an extension shaft 4| projecting from one 
of the trunnions 3| and extending to the other 
side of the base I6 to be rotatably supported in a 
bearing post 42. A torsional spring 43 on the 
shaft 4| assists the spring 35 in raising the pedal‘ 
and returning the control to its normal position.‘~ 
The spring 43 surrounds a sleeve 44 on the shaft 
4| and has one end connected with a set screw 
45 which locks the sleeve to the shaft. The other 
end of the spring 43 is connected with a screw 46 
threaded in the base I6. 
The drive means I3 further includes a shaft 4'1 

carried for rotation by spaced bearing posts 48 
and connected with shaft 4| through a bevel gear 
connection 49. The latter includes a bevel gear 
50 on the shaft 4| and a pinion 5| on the shaft 
41 which is connected with the rotatable shaft 23 
of the potentiometer II through its coupling 
means I4. Typically the coupling means may be 
in the form of a pair of ?exible couplings 52 
and 53 connected together by a spacer 54, the 

10 

20 

25 

30 

40 

60 

70 

75 

4 
former being attached to the shaft 23 by set 
screw 55, while the coupling 53 is connected with 
the shaft 41 by set screw 56. The coupling thus 
provides for free rotation of the shafts 23 and 4‘! 
in the event of their misalinement. 
A right angle shaft 5'! connecting with the 

potentiometer | 2 is rotatably carried by spaced 
bearing supports 48 projecting upwardly from the 
base I 6. The shaft 51 has with the shaft 4| a gear 
connection 59, including a bevel gear 66 meshing 
with a pinion 6|. The different between the con 
nections 49 and 59 is that the bevel gears 56 and 
68 are at opposite sides of their respective pinions 
5| and 6|. This arrangement provides a reverse 
rotation of the shaft 4‘! relative to the shaft 51 
for reasons to be hereinafter described. 
The potentiometer I2 is rotatably mounted on 

the shaft 51, see Fig. 4, and is secured to plate 65 
to have its shaft 66 projecting towards the shaft 
51. The potentiometer is rotatably mounted on 
the shaft 51 with its shaft 66 in axial alinement 
therewith by means of a spider 61 comprising a 
collar 68 carried by spaced anti-friction bearing 
69 surrounding a sleeve 18 on the shaft 51. 
Spacers 1| separate the collar 68 from the plate 
65, and are connected together by screws ‘I2 ex 
tending through openings 13 in a ring gear flange 
74 of the collar 68; the screws passing through 
openings 15 in the spacers ‘H to be threaded at 16 
into the plate 65. This spaced relation between 
the potentiometer l2 and the ring gear collar 68 
is provided to accommodate the coupling means 
I5 between the drive I3 and the potentiometer I2. 
The couplingr means l5 in the form of a slack 

connection between the shaft ‘51 and the shaft 66 
of the potentiometer, includes a collar 18 fixed to 
the shaft 66 and connected to one end of a tor 
sional spring 79; the other end of which may 
engage one of the spacers ‘II at 80, see Fig. 6. 
Spring 19 acting through the collar 18 tends to 
rotate shaft 66 of the potentiometer I2 in a clock 
wise direction, holding the rotor of the po 
tentiometer against its built-in stop, not shown, 
where the potentiometer has a maximum output. 
The coupling I5 further includes a collar 8| 

on the shaft 51 carrying spaced pins 82 for en 
gaging a pin 83 extending radially through collar 
18, pins 82 cooperating with the opposite ends of 
the pin 83, transfers rotation from the shaft 51 to 
the shaft 66. The position of the pins 82 with 
respect to the pin 83 regulates the amount of ro 
tative slack between the shaft 5‘! and the shaft 
56. Control 85, provided to vary the amount of 
slack in the coupling means, includes a shaft 86 
rotatably mounted in a sleeve 86a ?xed in an 
opening 81 in a suitable bracket or support mem 
ber 88 carried by the base I6. The shaft 86 car 
ries a pinion 89 on its lower end which meshes 
with ring gear 14 of the collar 86 described above. 
The upper end of the shaft 86 may be provided 
with a control knob 90. It will be apparent that 
rotation of the knob 90 causes rotation of the 
body of the potentiometer I2 through the spider 
61. Rotation of the potentiometer l2 by the con 
trol 85 regulates the spacing of the pin 83 rela 
tive to the pins 82, and controls the amount of 
cut-back in the potentiometer I2 during the ac 
tuation of the pedal operated control means I 3. 
The control 85 further includes a detent SI for 

holding the control 85 in any selected set position. 
The detent comprises a roller 92 carried on a 
spring arm 93 supported by a block 93a on the 
bracket 88. The roller 92 cooperates With the 
teeth on the pinion 89 to hold the control 85 in 
any selected position. 
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To afford smoother control, the pedal operated 
drive I3 may further include a self-energizing 
brake I00, comprising a drum I 0| ?xed to the 
shaft 4I by a set screw I02 threaded in the hub 
I03 of the drum IOI. The brake band I04, carry 
ing a suitable lining I05 for frictionally engaging 
the drum IOI, has one end I06 anchored to one 
of the spaced bearing supports 48 by means of a 
stud I0‘I threaded into the bearing support. The 
other end I08 of the band I04 is yieldingly urged 
towards the anchored end I06 by a spring I09 
and an adjustable nut II 0 on the stud I01. Ac 
tuation of the pedal 30 causes rotation of the drum 
IOI in a counter-lock-wise direction which tends 
to wrap the band I04 tighter about the drum IOI. 
This retards or dampens any jerking or sudden 
actuation of the pedal. A second spring III may 
be arranged between the ends I06 and I08 of the 
bands I04 to prevent the brake I00 from com 
pletely stopping actuation of the pedal 30. By 
adjusting nut IIO brake I00 may be regulated to 
provide the required amount of braking action to 
give the control a smooth operation. 
A cover or housing I I5 encloses the potentiom 

eters II and I2, their drive I3 and the couplings 
I4 and I5 to protect the various parts and the 
electrical connections in the control unit I0. The 
housing is shown as a box-like cover II6 hinged 
at one end II‘! to the base H6 and provided with 
a latch II8 to releasedly hold the cover closed. 
The cover is provided with a top hole I I9 to allow 
for opening of the cover without removal of the 
control knob 90, and an accurate side slot I 2| to 
pass the shaft 4 I . 

Considering the operation of the control unit, ; 
actuation of the pedal 30 causes rotation of the 
shaft M and its ring gears 50 and 60 to produce 
rotation of pinions SI and BI, and therefore shafts 
41 and 51, in opposite directions, and correspond 
ing turning of the potentiometer shafts 23 and 
66 through their couplings I4 and I 5. The po 
tentiometer II controlling the studio audience 
microphone is normally set at a minimum output, 
while the potentiometer I2 controlling the studio 
audience speaker circuit normally may be set 
at a maximum output. Opposite rotation of the 
potentiometer shafts 23 and 66 automatically re 
sults in a cut-back in the studio audience speaker 
simultaneously with the increase in the studio 
audience microphone pick-up. The further the 
control pedal is depressed, the greater becomes 
the potential created in the microphone circuit 
and the greater the cut-back in the studio speaker 
circuit, with resultant prevention of squealing or 
undesirable noises in the speaker. 

I claim: 
1. An audience reaction sound control system 

comprising a potentiometer including an element 
rotatable to vary the intensity of audience sound 
transmission, a rotatable actuating shaft con 
nected to said element, a housing enclosing said 
potentiometer and shaft, a foot pedal positioned 
outside and horizontally offset from said housing, 
and a hinge attachment to said housing whereby 
the housing may be swung upwardly and inde 
pendently of the pedal to openly expose the 
potentiometer and shafts. 

2. An audience reaction sound control system 
comprising a potentiometer element movable to 
vary the intensity of audience sound transmis 
sion, a shaft rotatable to actuate said element, 
friction means restraining free rotation of said 
shaft, and means for adjusting said friction 
means to vary its restraint of the shaft. 
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3. A sound control system comprising a ?rst 
potentiometer element movable within a prede 
termined range to vary the intensity of sound 
transmission from a ?rst source, a second poten 
tiometer element movable to vary the intensity 
of sound transmission from a second source, 
means for simultaneously actuating said ele 
ments to increase the intensity of the sound 
transmission from said ?rst source While de 
creasing the intensity of the sound transmission 
from said second source, and means for limiting 
the starting movement of said second potenti 
ometer element at different intervals relative to 
the starting movement of said ?rst potentiometer 
element to correspondingly delay the actuation of 
said second element following actuation of said 
?rst element. 

4. A sound control system comprising a ?rst 
potentiometer element ‘movable within a prede 
termined range to vary the intensity of sound 
transmission from a ?rst source, a second poten 
tiometer element movable to vary the intensity of 
sound transmission from a second source, means 
interconnecting said elements for simultaneous 
operation to increase the intensity of the sound 
transmission from said ?rst source while decreas 
ing the intensity of the sound transmission from 
said second source, means for limiting the start 
ing ‘movement of said second potentiometer ele 
ment at different intervals relative to the starting 
movement of said ?rst potentiometer element, 
and a foot pedal operatively connected to said 
interconnecting means. 

5. A sound control system comprising a ?rst 
potentiometer element movable within a prede 
termined range to vary the intensity of sound 
transmission from a ?rst source, a second poten 
tiometer element movable to vary the intensity of 
sound transmission from a second source, means 
interconnecting said elements, and means for 
limiting the starting movement of said second 
potentiometer element at different intervals rela 
tive to the starting movement of said ?rst poten 
tiometer element to correspondingly delay the 
actuation of said second element following actu 
ation of said ?rst element. 

6. A sound control system comprising a ?rst 
potentiometer element movable within a prede 
termined range to vary the intensity of sound 
transmission from a ?rst source, a second poten 
tiometer element movable to vary the intensity of 
sound transmission from a second source, means 
interconnecting said elements, means for limiting 
the starting movement of said second potenti 
ometer element at different intervals relative to 
the starting movement of said ?rst potentiometer 
element to correspondingly delay the actuation 
of said second element following actuation of said 
?rst element, and a foot pedal operatively con 
nected to said interconnecting means. 
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