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PATENT OFFICE 
2,073,458 

SOUND RECO RONG SYSTEM 
Harold C. Silent, Hollywood, Calif., assignor, by 
mesne assignments, to Western Electric Com 
pany Incorporated, a corporation of New York 
Application May 9, 1934, Serial No. 724,738 

in Great Britain 
20 Claims. 

This invention relates to sound recording Sys 
tems and particularly to systems in which Sound 
from two separate sources is combined to form 
One composite record. 
The object of the invention is to reduce the am 

plitude of the electrical waves from One Source 
So that the record of the Waves from this Source 
Will not mask the record of the Waves from an 
other Source. 
A feature of the invention resides in a method 

and means for controlling the amplitude of the 
electrical waves in one channel by energy from 
the electrical waves in another channel. 

Another feature of the invention resides in 
5 means for causing the controlling means to op 

erate rapidly at the onset of the controlling en 
ergy but to restore at a slow and predetermined 
rate after the cessation of the controlling energy. 
A further feature of the invention resides in 

means for attenuating to a predetermined degree 
a desired frequency band of the electrical Waves 
in the first channel while permitting other fre 
quencies to be recorded without Substantial at 
tenuation. 

In many Sound picture productions, one source of sound forms a general background for a sec 
ond source of Sound which explains and develops 
the dramatic possibilities of the accompanying 
pictures. For example, in filming an athletic 

30 event, such as a baseball or football match, there 
will be a great volume of sound from the specta 
tors and players, etc. forming a background of 
Sound accompanying the action. Suppose then 
that the development of the plot of the story re 

35 quires that some character in the audience speak 
to a second character. Under ordinary circum 
stances, this dramatic conversation would be 
masked by the background Sound and Would not 
be audible when the record is reproduced. In ac 

40 cordance With the present invention, the back 
ground Sound may be picked up by a microphone 
and conducted through a separate recording 
channel to the recording device. The dramatic 
sounds are conducted through a Second record 

45 ing channel to the same recording device. When 
| the dramatic conversation commences, energy is 

supplied through the Second channel to the 
recording device. A portion of this energy is used 
to actuate means in the first channel which re 

30 duces the amplitude of the electrical waves cor 
responding to the background sound so that the 
dramatic conversation Will no longer be masked 
by the background Sound. This means is ar 
ranged to operate rapidly at the onset of the en 

55 ergy from the dramatic Sound but When the dra 
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matic Sound ceases, this means is arranged to 
slowly restore the background waves to their 
Original amplitude. 

In certain cases, it may be found that the vari 
ation thus produced in the amplitude of the back 
ground sound is unpleasantly perceptible on re 
production. To avoid this effect, in One form of 
the invention, only the higher frequencies of the 
background Sound are attenuated, the lower fre 
quencies being substantially unaffected. As the 
masking effect of the background Sound is fre 
quently found to be largely due to the higher fre 
quencies, by this method the masking of the 
dramatic sounds is effectively reduced. On the 
other hand, the lower frequencies of the back 
ground sound are quite powerful, and, as their 
power is unchanged, the variation in the back 
ground sound is no longer unpleasantly percep 
tible on reproduction. 
In recent years, the sound studios have accu 

mulated libraries of pictures and characteristic 
sounds of well known locations which are incor 
porated in current productions. For example, 
suppose it is desired to show an action appar 
ently taking place in Some Well known location 
far distant from the studio. The library pictures 
of this location may be reprinted under a mask. 
The action may be filmed at the studio and the 
action printed to appear in the Space under the 
mask. The characteristic background sounds 
then are reproduced and rerecorded On the new 
film. The dramatic Sounds produced during the 
action are picked up and recorded on the same 
sound track. Here, again, the background sounds 
may mask the dramatic Sounds. In this case, in 
accordance with the invention, when the electri 
cal Waves corresponding to the dramatic sounds 
commence flowing, a portion of this energy is 
used to increase the attenuation of the portion 
of the rerecording channel handling the back 
ground sounds and thus reduce the recorded 
background sound to a value which will no longer 
mask the dramatic Sounds. 
In a preferred form of the invention, a part of 

the energy corresponding to the dramatic Sounds 
is rectified and operates a relay. The relay closes 
a circuit which increases the attenuation of the 
channel transmitting the energy Corresponding 
to the background sound by changing the poten 
tial applied to an element of the channel Such 
as a thermionic amplifier or a photoSensitive 
device. 
In the drawings: 
Fig. 1 shows in diagrammatic form a recording 
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System in which all frequencies of the background 
Sound are equally diminished; 

Fig.2 shows in diagrammatic form a recording 
system in which only certain frequencies of the 
background sound are diminished; 

Fig. 3 shows in diagrammatic form a preferred 
embodiment of the System shown in Fig. 1; and 

Fig. 4 shows in diagrammatic form a preferred 
embodiment of the system shown in Fig. 2. 
In Fig. 1, the reproducer f functions as a source 

of electrical waves varying in accordance with the 
background Sound. The reproducer may be a 
microphone excited by an original sound, a pickup 
excited by a mechanical or magnetic record, a 
photoelectric device excited by light modulated 
by a record of sound or other similar device. The 
Output of the reproducer f is transmitted through 
an attenuating network 2, and, if desired, an 
amplifier 3, to a mixing panel 4. The reproducer 
5 functions as a source of electrical waves varying 
in accordance with a second sound, such as the 
dramatic sounds of the action. The output of the 
reproducer 5 is transmitted through an amplifier 
6, a second or blocking amplifier 7 to the mixing 
panel 4. The electrical waves from both chan 
nels are mixed in the mixing panel 4 in any de 
Sired ratio and recorded by the recorder 8. A 
portion of the output of the reproducer 5 is ampli 
fied and rectified in the control amplifier 9 and 
used to increase the attenuation of the network 
2 thus reducing the magnitude of the waves cor 
responding to the background sound during the 
time that the waves corresponding to the dra 
matic Sounds are being recorded. The repro 
ducer 5 may be a microphone excited by an origi 
inal Sound, a pickup excited by a mechanical or 
magnetic record, a photoelectric device excited by 
light modulated by a sound record or other simi 
lar device. The mixing panel 4 and recorder 8 
are Well known in the art and may be of the type 
disclosed in an article, "The electrical engineer 
ing of Sound picture systems', by K. F. Morgan 
and T. E. Shea, published in The Transactions of 
the American Institute of Electrical Engineers, 
volume 49, page 105, January, 1930. 
In Fig. 2, the reproducer C functions as a 

Source of electrical waves varying in accordance 
With the background sound. The output of the 
reproducer 0, suitably amplified, if desired, in the 
amplifier , is applied to the network 2. The 
lower frequencies of the electrical waves are 
transmitted over the conductors 3, 4 to the net 
Work 5. The higher frequencies of the electrical 
Waves are transmitted through the attenuator 6, 
which may include an amplifier, to the network 
5. The combined waves are then transmitted to 

the mixer panel 7. The output of the reproducer 
8, suitably amplified in the amplifiers 9 and 2) 

is transmitted to the mixer panel 7. The com 
bined electrical waves are mixed in the mixer 
panel 7 and recorded by the recorder 2. A por 
tion of the output of the reproducer 8 is ampli 
fied and rectified in the control amplifier 22 and 
used to increase the attenuation of the attenuator 
6, thus reducing the magnitude of the higher 

frequency waves corresponding to the background 
sound during the time that the Waves correspond 
ing to the dramatic sounds are being recorded. 
The reproducers 9 and 8 have similar functions 
to and may be the same type as the reproducers 
and 5. The mixer panel and recorder 2 

are of known type such as the mixer panel 4 and 
recorder 8. The amplifiers and 20, in addition 
to amplifying the waves, prevent the Waves from 
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feeding back from the mixer panels and causing 
false operation of the control amplifier 22 and 
thus increase the stability of the circuit and pre 
Went the circuit from singing. 

Fig. 3 shows in detail a preferred form of that 
part of Fig. 1 contained between the dotted lines 
and having terminals shown by Small circles, 
that is, the reproducer f, attenuator 2, control 
amplifier 9 and blocking amplifier 7. A film 22, 
carrying a record of the desired background 
Sound is traversed through a beam of light from 
the Source 23. The modulated light transmitted 
through the record 22 to the photosensitive device 
24 causes a current to flow from battery 25, 
through device 24 primary winding of trans 
former 26, resistors 27 and 28 to battery 25. The 
Variations in this current induce electric waves 
in the secondary winding of the transformer 26 
Varying in accordance With the background sound 
which is transmitted through amplifier 3 to the 
mixer panel 4 (Fig. 1). 
The electric Waves corresponding to the dra 

matic sound from the amplifier 6, Fig. 1, flow in 
the primary winding of the transformer 30, and 
the resistor 29. The current thus induced in the 
Secondary winding of the transformer 30 flows 
through the potentiometer 3f. A selected portion 
of the Voltage developed across the potentiometer 
3 is applied between the cathode and control 
electrode of the electronic amplifier 32. The out 
put of the amplifier 32 is supplied through the 
transformer 33 to the mixer panel 4, Fig. 1. A 
Source of current 34 supplies current to the heater 
element of the amplifier 32. A battery 35 supplies 
current to the anode circuit of the amplifier 32 
through an inductor 36 and the primary winding 
of the transformer 33. This anode current flow 
ing in the resistor 37 produces a biasing potential 
which is applied through the resistor 38 to the 
control electrode of the amplifier 32. 
A portion of the electric Waves corresponding 

to the dramatic sounds flows through the potenti 
Ometer 39 and causes a current to flow in the 
primary Winding of the transformer 40, and in 
duces an electromotive force in the secondary 
winding of transformer 40 which produces a volt 
age between the control electrode and the cathode 
of the amplifier 4. The output of the amplifier 
4, further amplified in the amplifier 42, flows 
in the primary Winding of the transformer 43. The 
Current induced in the secondary winding of the 
transformer 43 is rectified by the rectifying ele 
ments 44, 45 and flows through the winding of a 
relay 46. When the relay 46 operates, it closes a 
circuit from battery 47, through the relay springs 
48 and 49, resistor 58 and resistor 28 to battery 47. 
The voltage drop thus produced across the portion 
of the resistor 28 between the movable contact 5 
and ground opposes the electromotive force of the 
battery 25 and thus reduces the voltage applied 
to the photosensitive device 24. 

It is known that the output of many photo 
sensitive devices varies linearly with the applied 
voltage. Thus, when electric waves corresponding 
to the dramatic Sounds commence to flow, the 
electric Waves corresponding to the background 
sound supplied to the mixed panel are reduced, 
The resistor 52 and capacitor 53 absorb any 

transients produced by the operation of the relay 
46 and thus prevent clicks from being produced 
in the channel for the background sound. 
When the relay 45 operates, the capacitor 54 is 

charged through the resistor 50. The time of 
operation of the System is controlled largely by 
the capacitance of the capacitor 54 and to a less 
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2,078,458 3 
degree by the capacitance of the capacitor 55. 
In a practical embodiment of the invention, in 
Which the resistance of the resistor 50 was 5000 
ohms, if the capacitance of the capacitor 54 is 3 

5 microfarads and the capacitance of the capacitor 
55 is 0.06 microfarad, the system will operate in 
about 0.08 second after the relay 46 closes its con 
tacts, but will not restore before about 0.5 second 
after the relay 46 opens its contacts. This rapid 

l0 operation and slow restoration renders the change 
in the background sound less objectionable to the 
auditors. The battery 56 supplies energy to the heaters 
of the amplifiers 4 and 42. The battery 57 Sup 

15 plies energy to the anode circuits of the amplifiers 
4 and 42 through the inductor 58. The cathodes 
of the amplifiers 4f and 42 are connected to a 
tap of the risistors 59 and 60 bridged across the 
battery 56. Biasing potential is supplied to the 

20 control electrode of the amplifier 4f through the 
resistor 6. The resistor 62 stabilizes the opera 
tion of the amplifier 4f and reduces the effect of 
a sudden overload. 
The inductors 63, capacitors 64 and 65, with 

the resistor 66 form a frequency discriminative 
network which passes the band from about 200 to 
2000 cycles and renders the circuit less likely to 
operate falsely. 

Fig. 4 shows in detail a preferred form of the 
part of Fig. 2 contained between the dotted lines 
and having terminals shown by the Small circles. 
The blocking amplifier and control amplifier 

shown in Fig. 4 may be identical with the block 
ing amplifier and control amplifier shown in Fig. 
3. Elements having the same functions in Figs. 
3 and 4 bear similar reference characters. In 
describing the operation of Fig. 4, it is, therefore, 
not necessary to repeat the detailed description 
of these elements heretofore given with reference 

40 to Fig. 3. 
As described with reference to Fig. 3, the electric 

waves corresponding to the dramatic sounds are 
transmitted through the blocking amplifier 32 to 
the mixer panel 7, Fig. 2. A portion of the 
electric waves corresponding to the dramatic 
sounds is transmitted through the amplifiers 4 
and 42, rectified by the rectifiers 44 and 45 and 
operates the relay 46. 

- The electric waves corresponding to the back 
50 ground sound flow from terminal 67 through 

springs 68 and 69 of key A, capacitor 0, inductor 
7 to terminal T2. The low frequency components 
of the Waves will produce a relatively large. po 
tential difference across the capacitor 70 and a 
relatively small difference of potential across the 
inductor 7. Conversely, the high frequency com 
ponents of the waves will produce a relatively 
Small potential difference across the capacitor 0 
and a relatively large difference of potential across 
the inductor Tf. 
Thus, a low frequency current will flow from 

capacitor 70 along wire 73, upper primary wind 
ing of transformer 74, resistor 75, wire 76, springs 

(55 77, 78 of key A to capacitor TO. This current will 
induce an electromotive force in the secondary 
winding of transformer 74 which causes a current 
to flow from the winding through springs 9 and 
80 of key B thence from terminal 8, to the 
mixer f7, Fig. 2, terminal 82, springs 83 and 84 of 
key B back to the secondary winding. The low 
frequency components will thus be mixed with 
the waves corresponding to the dramatic sounds. 
The potential difference developed across the 

5 inductor 7 will cause a high frequency current 
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to flow through capacitor 85, springs 863 and 87 
of key A and resistor 88, and also through re 
sistor 89 and capacitor 90 in parallel, and 
through resistor 9 f. A desired part of the po 
tential developed across the resistor 9 may be . 
applied to the primary winding of the trans 
former 92. The voltage induced in the Second 
alry winding of the transformer 92 is supplied to 
a pair of amplifiers 93, 94 connected in push-pull. 
The output of the amplifiers 93, 94 is supplied 
to the primary winding of transformer 95. Cur 
rent from the secondary winding of transformer 
95 flows through springs 96, 97 of key B, resistor 
75 and lower primary winding of transformer 74. 
This current induces an electromotive force in : 
the secondary winding of transformer 74 which 
causes a current to flow from the winding through 
springs 79 and 80 of key B, thence from terminal 
8 to the mixer 7, Fig. 2, terminal 82, Springs 
83 and 84 of key B back to the secondary wind 
ing of transformer 74. The high frequency com 
ponents Will thus be mixed with the low fre 
quency components and with the Waves corre 
Sponding to the dramatic Sounds. 
As the complete range of frequencies contained it 

in the original waves is divided by means of the 
different potential differences produced across 
capacitor 70 and inductor Tf in series, the result 
ant potential difference across the capacitor 70 
produced by a low frequency fundamental wave 
may be out of phase with the resultant potential 
difference across the inductor 7 produced by a 
harmonic of this fundamental. However, due to 

5 
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the phase reversals produced by transformer 92, 
amplifiers 93, 94 and transformer 95, both the 
fundamental and its harmonic will again be in 
phase in the secondary winding of transfomer 74. 
Owing to the connection of the windings of 

transformer 74, resistor 75, and capacitor G, and 
the Secondary Winding of transformer 95, the 
lower part of the primary winding of trans 
former 14 is in conjugate relationship with the 
capacitor f0. Thus, the high frequency com 
ponents cannot feed back through the low fre 
quency path and cause the amplifier to sing. 
The input network composed mainly of re 

sistors 88, 89 and 9 is so adjusted to the gain of 
the amplifiers 93 and 94 that the overall gain 
is zero, that is, when the relay 48 is not operated, 
the amplitude of the high frequency components 
at the terminals 8, 82 is equal to the amplitude 
of the high frequency components at the ter 
minals 61, T2. 
Current from the battery 98 flows through the 

resistor 99 and the variable resistor 60, through - 
the heaters of the amplifiers 93 and 94 and the 
bias resistors of and 02 in series parallel rela 
tion back to the battery 98. The cathodes of 
the amplifiers 93 and 94 are respectively con 
nected to variable contacts on the resistors 0. 
and 02, so that the potential difference between 
the cathodes and their respective control elec 
trodes may be independently adjusted. 

Current from the battery 93, flows through 
the inductors 4 and (5 to the anode circuits 
of the amplifiers 94 and 93 respectively thence 
through the cathodes, resistors 32 and 0 and 
battery 98 back to battery 103. The resistors 

6 and 07 form a potential dividing network 
to supply current from battery 3 to the screens 
of the amplifiers 93 and 94. - 
A biasing potential is applied to the control 

electrodes of the amplifiers 93 and 94 from bat 
tery 108, through the cathodes, resistors Oil and . 
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02, resistor f09 and the secondary winding of 
transformer 92. 
When relay 46 operates, current flows from 

battery 0, through springs 48 and 49, resistor 
5 09 and resistor back to battery if 0. This 

current will cause a potential difference along 
resistor 09. A controllable portion of this p0 
tential difference is in series with the battery O8 
and increases the biasing potential. On control 

l0 electrodes of the amplifiers 93 and 94, thus re 
ducing the gain of the amplifiers and the ampli 
tude of the high frequency components at the 
mixer. The low frequency components are un 
affected by this change in gain. The resistor 

l5 2 and capacitor 3 absorb any transients that 
might be produced at the contacts of the Springs 
48 and 49 and thus suppress any clicks due to 
operation or release of the relay. 
When relay 46 operates, a charging current 

20 will also flow from battery 0, through springs 
48 and 49 to capacitor f5 and through resistor 

back to battery O. The rate of change of 
this current is controlled largely by the resistors 
09 and . The rise of the potential difference 

25 along the resistor 09 will depend largely upon 
this charging current. The elapsed time after 
the relay 46 operates before the high frequency 
current is fully reduced may thus be of the order 
of 10 to 100 milliseconds. 

80 When the relay 46 releases, the capacitor 5 
discharges through the resistor 09 and tends to 
maintain the large bias on the amplifierS 93 and 
94 for an appreciable time, thus prolonging the 
time before the high frequency components are 

85 restored to full amplitude. The capacitors 4, 
5, f6, 7, f8 may be of increasing capaci 

tance so that the time of restoration may be 
adjusted. In a specific embodiment of the in 
vention, in which the battery ?o had an electro 

40 motive force of 15 volts, the resistor 09 had a 
resistance of 100,000 ohms, and the capacitors 

4, 5, 6, 7, 8 had capacitances respec 
tively of A, A, 1, 2, 4, microfarads, the time of 
restoration can be varied from about 150 milli 

45 seconds to nearly 2 seconds. The time of resto 
ration may thus be chosen. So as to be most Suit 
able for the type of background sound being 
recorded, 
A potentiometer resistor 9 is bridged acroSS 

50 the primary Winding of the output transformer 
95. The wiper of this potentiometer is connected 
through the bias battery to the control electrodes 
of the amplifiers 93 and 94. By adjustment of 
this potentioneter, the impedances presented to 

55 the anode-cathode circuits of the amplifier may 
be balanced to minimize clicks from the Operation 
of relay 46, and distortion of the high frequency 
components eliminated. Adjustment of the 
wipers on the resistors fi and e2 assists in the 

60 balancing and also reduces the possibility of 
clicks being introduced into the channel when relay 46 operates. 
If desired, by operating the keys A and B the 

circuit is changed so that an operation of the 
65 relay 46 Will reduce the amplitude of the entire 

range of frequencies in the background Sound. 
When key A is operated, electric waves corre 
sponding to the entire range of frequencies of 
the background sound flow from terminal S7 

70 through springs 68, 20, 2, 87 through resistor 
88 to terminal 2. The potential developed acroSS 
the resistor 88 is transmitted through the resistor 
89, 9 and transformer 92 to the amplifiers 93 
and 94. The amplified output in the Secondary 

75 Winding of transformer 95 flows through Springs 

2,073,458 
22 and 80 to terminal 3, to the mixer panel 7, 
Fig. 2, thence through terminal 82, Springs 83 
and 23 back to the transformer 95. When the 
relay 46 operates, the amplitude of all the fre 
quencies in the background Sound will be equally : 
reduced. 
The blocking amplifier 32 is inserted in the 

channel for the Waves due to the dramatic sounds 
to prevent Waves from the other channel from 
feeding back and causing a false operation of 
the control device. If the mixer panel be designed 
So that the loss in feeding back from one channel 
to the other exceeds Say 30 decibels, the block 
ing amplifier probably can be omitted. 
What is claimed is: 
1. In combination, a source of electrical waves 

corresponding to a sound, a recording device, a 
circuit for transmitting waves from said source 
to said device, a portion of said circuit compris 
ing parallel paths, one path transmitting only 
a predetermined band of frequencies, a second 
Source of electrical waves corresponding to an 
other Sound, a second circuit for transmitting 
WaVeS from said second source to said device and 
an electronic device in said frequency discrim 
inative path controlled by energy from said sec 
Ond circuit to decrease the transmission efficiency of Said path. 

2. In a sound recording system, a source of 
electrical waves corresponding to a sound, a re 
cording device, a circuit containing an electronic 
device for transmitting waves from said source 
to Said device, a second source of electrical waves 
Corresponding to another sound, a second cir 
cuit for transmitting waves from said second 
Source to Said device, relay means actuated by 
energy from said second circuit to decrease the 
transmission efficiency of said electronic device, 
and storage means in the circuit of said elec 
tronic device to cause the transmission efficiency 
of Said device to vary rapidly when said relay 
means operates and to vary slowly when said 
relay means releases. 

3. In a Sound recording system, a source of 
electrical Waves corresponding to a sound, a re 
cording device, a circuit for transmitting Waves 
from Said Source to said device, a portion of said 
circuit comprising parallel paths, one path con 
taining an electronic device, means in said cir 
cuit for selecting a predetermined band of fre 
quencies through said electronic device, switching 
means for disabling at will said selecting means 
and passing all Said electrical waves through 
Said electronic device, a Second source of elec 
trical waves corresponding to another sound, a 
Second circuit for transmitting waves from said 
Second Source to said recording device, and means 
Controlled by energy from Said second source to 
decrease the transmission efficiency of said elec 
tronic device. 

4. In combination, a source of electrical waves 
corresponding to a sound, a recording device, a 
circuit for transmitting waves from Said source 
to said device, a second source of electrical Waves 
corresponding to another Sound, a second cir 
cuit for transmitting waves from said second 
Source to said device, and an electronic device in 
said first circuit controlled by energy from said 
Second circuit to decrease the transmission effi 
ciency of said first circuit only for a predeter 
mined band of frequencies Which is less than the 
range of frequencies recorded. 

5. In combination, a source of electrical waves 
corresponding to a Sound, a recording device, a 
circuit for transmitting Waves from said source 
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2,078,458 
to said device, a portion of said circuit compris 
ing parallel paths, one path transmitting only a 
predetermined band of frequencies, an electronic 
device in said path for transmitting said band 
of frequencies, a second source of electrical waves 
corresponding to another Sound, a second circuit 
for transmitting waves from Said second Source 
to said device, and relay means actuated by en 
ergy from said second circuit to control the trans 
mission efficiency of said electronic device. 

6. In combination, a photoelectric cell excited 
by light modulated in accordance with a Signal, 
a device actuated by the Output of said cell, a 
circuit connecting said cell and Said device and 
containing a transformer, a Source of potential 
and a resistor in serial relation with a winding 

and a second resistor in Serial relation with Said 
first resistor, a source of modulated electric waves 
and relay means actuated by energy from Said 
source of electric waves to complete a circuit 
from said second source of potential through Said 
first resistor and reduce the potential applied to 
Said cell. 

7. In combination, a photoelectric cell excited 
by light modulated in accordance with a signal, 
a device actuated by the output of Said cell, a 
circuit connecting said cell and Said device and 
containing a transformer in serial relation with 
a capacitor, a source of potential and a resistor 
in Serial relation. With a Winding Of Said trans 
former and in parallel relation with said ca 
pacitor, a second source of potential and a second 
resistor in serial relation. With Said first resistor, 
a Source of modulated electric Waves, and relay 
means actuated by energy from said source of 
electric Waves to complete a circuit from said 
second source of potential through said first re 
sistor and reduce the potential applied to said 
Cell. 

8. In combination, a photoelectric cell excited 
by light modulated in accordance with a signal, 
a device actuated by the output of said cell, a 
circuit connecting Said cell and Said device and 
containing a transformer, a source of potential 
and a resistor in serial relation with a winding of 
said transformer, a capacitor in parallel relation 
With said resistor, a second source of potential 
and a second resistor in Serial relation with said 
first resistor, a Source of modulated electric Waves 
and relay means actuated by energy from said 
Source of electric Waves to complete a circuit from 
Said Second Source of potential through said first 
resistor and reduce the potential applied to said 
cell. 

9. In combination, a photoelectric cell excited 
by light modulated in accordance with a signal, 
a device actuated by the output of said cell, a 
circuit Connecting said cell and said device and 
Containing a transformer in serial relation with 
a capacitor, a Source of potential and a resistor 
in serial relation with a winding of said output 
transformer and in parallel relation with said 
capacitor, a second capacitor in parallel relation 
With said resistor, a Second Source of potential 
and a Second resistor in Serial relation. With Said 
first resistor, a source of modulated electric Waves 
and relay means actuated by energy from Said 
source of electric waves to complete a circuit from 
said second source of potential through Said first 
resistor and reduce the potential applied to Said 
cell. 

10. The combination in claim 6 in which elec 
tric waves from said source cooperate with the 

5 output of said cell to actuate said device. 

5 
11. The combination in claim 7 in which elec 

tric waves from said source cooperate with the 
output of said cell to actuate said device. 

12. The combination in claim 8 in Which elec 
tric waves from said Source cooperate With the 
output of Said cell to actuate Said device. 

13. The combination in claim 9 in which elec 
tric waves from said source cooperate with the 
output of said cell to actuate Said device. 

14. In a Sound recording System, a source of 
electrical waves corresponding to a Sound, a 
i.ecording device, a circuit for transmitting. Waves 
from said source to said device, a frequency dis 
criminative network bridged across said circuit, 
one portion of said network having a compara 
tively high impedance for low frequencies and 

of said transformer, a second Source of potential another portion of Said netWork having a Com 
paratively high impedance for high frequencies, 
a path from the first portion of Said network to 
an element of a combining network transmit 
ting Waves to said recording device, a Second 
path from the second portion of said network to 
Said combining network, said second path con 
taining an electronic device, SWitching means for, 
at Will, disconnecting said frequency discrimi 
native network and Said combining network and 
passing all Said electrical waves through said 
electronic device, a second source of electrical 
Waves corresponding to another sound, a circuit 
for transmitting Waves from said second source 
to said recording device, and relay means actu 
ated by energy from Said Second Source to decrease 
the transmission efficiency of said electronic 
device. 

15. In a Sound recording system, a source of 
electrical Waves corresponding to a sound, a re 
cording device, a circuit for transmitting waves 
from Said Source to Said device, a portion of said 
circuit comprising parallel paths, one path con 
taining an electronic device having an input and 
an Output circuit and a control electrode, the 
input circuit receiving electrical waves from said 
Source, and the output circuit Supplying electrical 
Waves to Said recording device, a source of bias 
ing potential for Said control electrode in serial 
relation With a resistOr, an adjustable capacitor in 
parallel relation With Said resistor, a second 
Source of potential in serial relation with said re 
Sistor and a Second resistOr, a second source of 
electrical Waves corresponding to another sound, 
a circuit for transmitting Waves from said Second 
Source to Said recording device, and relay means 
actuated by energy from said Second source to 
complete a circuit from Said second source of 
potential through said first resistor and increase 
the bias on said control electrode. 

16. In a Sound recording system, a source of 
electrical Waves corresponding to a sound, a re 
cording device, a circuit for transmitting waves 
from Said source to said device, a frequency dis 
Criminative network comprising a capacitor and 
an inductor in Serial relation bridged across said 
circuit, a path from Said capacitor to a primary 
Winding of a transformer, the secondary winding 
of said transformer transmitting waves to said 
recording device, a path from Said inductor to 
another primary Winding of said transformer, said 
path containing an attenuating network and an 
amplifier in cascade, the overall gain of the path 
normally being Zero, a transformer in the output 
of the amplifier, and a resistor connected from the 
secondary Winding of said Output transformer to 
the junction of the primary Windings of said first 
transformer and so proportioned that said ca 
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pacitor and the secondary winding of said output 
transformer are in conjugate relationship. 

17. In combination, a photoelectric cell ex 
cited by light modulated in accordance with a 
signal, a circuit for utilizing the output of said 
cell containing a source of potential for said cell, 
a source of modulated electric waves, a circuit 
for utilizing the output from said source, a control 
circuit energized by energy from said source and 
containing a rectifying network, and relay means 
energized by current from said rectifying network 
to vary the potential applied to said cell. 

18. The combination in claim 17 in which the 
output from Said Source is Supplied to the Output 
circuit from said cell. 

19. In combination, a photoelectric cell ex 

2,073,458 
cited by light modulated in accordance with a 
signal, a device actuated by the output of said 
cell, a source of potential in serial relation with 
a resistor for supplying potential to Said cell, a 
source of electric Waves, a control circuit ener 
gized by waves from said source and containing 
a rectifying network, a second source of poten 
tial, and relay means energized by current from 
said rectifying network to connect Said Second 
source of potential to said resistor to vary the 
potential applied to said cell. 

20. The combination in claim 19 in which elec 
tric Waves from said source cooperate With the 
output of said cell to operate said device. 

HAROLD C. SLEN. 
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