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Generally speaking, the present invention relates to the 
sound recording art and, more particularly, pertains to 
apparatus and method for producing a resultant electrical 
signal from electrical signal portions corresponding to 
a wanted sound passage and an unwanted noise passage, 
with the electrical signal portion corresponding to the 
unwanted noise passage being substantially minimized 
relative to the electrical signal portion corresponding to 
the wanted sound passage. 
More specifically, the wanted sound passage will usually 

comprise dialogue, music, and the like being recorded on 
a motion picture or television set, location, sound stage, 
or the like while a story or play is being enacted by one 
or more actorS. 

In current practice, the wanted sound passage, com 
prising the words spoken by the actor or plurality of ac 
tors, music, or any other desired sound, is normally picked 
up by a conventional microphone appropriately placed 
as near as is feasible to the source of the Wanted Sound 
passage. 

In a great many conventional sound recording situations 
of the general type referred to above, undesired back 
ground noise may also be picked up by the microphone 
and, if of a sufficiently great amplitude, may seriously 
impair the value of the sound recording of the entire scene 
of the story or play. Sometimes this result is not too ap 
parent at the time of the enacting of the scene and the 
recording of the sound, but becomes immediately and 
saliently obvious when the sound recording is played 
back. 

Indeed, this constitutes a great hazard because of the 
distracting effect of the undesired background noise and, 
because in certain instances it may comprise an embar 
rassing anachronism insofar as the supposed setting and 
period of time of the scene being enacted and recorded. 
For example, it quite obviously is extremely distracting, 
while watching a motion picture depicting events allegedly 
occurring in the medieval period and showing knights in 
armer or the like, suddenly to hear loud and clear the 
noise of a jet airplane or automobile horn in the back 
ground. This type of occurrence frequently requires re 
shooting the entire scene. 

Various other types of background noises are also un 
desirable, and various attempts have been made in the 
past to minimize or eliminate them. The most direct prior 
art practices in this connection consist in one way or ail 
other of getting away from the source of the undesired 
background noise, or of waiting until there is no back 
ground noise before beginning the shooting of the Scene, 
which is to be photographed and sound recorded. This, 
of course, is a rather haphazard and wasteful procedure 
and may result in the loss of a great deal of so-called 
“shooting time' while salaries for various expensive actors, 
directors, crews, technicians and the like run on and coin 
tinue to accrue, thus greatly increasing the cost of pho 
tographing and sound recording the scene in an acceptable 
manner with a minimum of undesirable background noise. 

Other prior art attempts to alleviate this problem have 
consisted primarily of employing so called “threshold 
gates' arranged in any one of a variety of ways to effec 
tively through-pass for recording only sound occurring 
between the beginning and ending of a desired Sound 
passage, such as a passage of dialogue or the like, while 
effectively minimizing the recording of any sound at all 
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other times. This type cf prior art system has serious dis 
advantages because the only time that it really eliminates 
or minimizes undesired background noise is in between 
the recording of desired sound passages. It does not elimi 
nate background noise during the period when a desired 
Sound passage is being recorded. Indeed, it does not even 
minimize this type of background noise and provides no 
Solition to the problem of this type of background noise 
at all. Furthermore, such threshold gates usually act in a 
clipping manner both at the beginning and ending of a de 
sired sound passage, and the time involved in this clipping 
action may be such as to effectively clip either the first 
or last portion, or both, of the desired sound passage, thus 
producing artificial or unnatural sound at such beginning 
or ending portions of the desired sound passage when it 
is played back. 
Another prior art method used in an attempt to elimi 

nate background noise employs the iaborious and ob 
viously unsatisfactory technique of “notching' or actually 
cutting out by hand the portion of the recorded sound 
track between portions of the Sound track bearing the 
wanted sound and rerecording the notched sound track. 
While this method effectively eliminates background noise 
during periods when there is no wanted sound on the 
solid track, it does not in any way dinninish the back 
ground noise recorded with the wanted sound. 

indeed, the above-menticined prior art problems are 
the principal reasons for the construction of fully acousti 
cally insulated sound stages, which are extremely costly. 

In view of the above, it should be apparent that a sys 
tem which will substantially minimize undesired back 
ground noise picked up during the recording of Wanted 
sound, while a scene is being enacted would be extremely 
desirable. 

Such a system would eliminate the problems entailed 
in getting away from potential sources of undesired 
background noise by travel to remote locations, by Wait 
ing for a period when the undesired background noise does 
not exist, or by working inside expensive acoustically in 
sulated sound stages. Such an improved system should 
avoid the above mentioned disadvantages of prior art 
“threshold gate” systems which are characterized by the 
above-mentioned “end clipping" and which minimize back 
ground noise only during the periods of time between 
the recording of desired sound passages. Ideally an effec 
tive noise-suppressing device should minimize background 
noise, not only during such periods but also throughout 
the recording of desired sound passages, and it should 
do so without substantially reducing the quality or level 
of the recorded desired sound passages. Such a system is 
completely and fully comprised in the apparatus and 
method of the present invention which, therefore, has all 
of the advantages implicit in such a system as referred to 
briefly hereinabove. 

It should be sicted that the apparatus and method of 
the present invention can effectively accomplish unde 
sired background noise minimization equally as well dur 
ing the actual shooting and recording of a scene being 
enacted, or subsequently during rerecording from original 
sound recording made at the time of the actual shoot 
ing. Substantially the same apparatus and method can 
be used either during the original shooting and recording 
or subsequently for the production of a final sound re 
cording with an extremely high ratio of recorded wanted 
sound passages to recorded unwanted noise passages. in 
practice this ratio is so figh that the resuitant sound 
passage is effectively free of aidible levels of unwanted 
noise when it is played for listening. 

It is an object of the present invention to provide 
apparatus and method of a type referred to hereinabove, 
which produces effective minimization of undesired back 
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ground noise by transducing (usually by microphone 
means) the undesired background noise twice, first as a 
portion of, or associated with, the wanted Sound passage 
and secondly as an auxiliary background noise passage, 
and by then effectively opposing and balancing out the 
corresponding two different background noise electrical 
signal portions in the proper time-equivalent and phase 
relationship, thereby minimizing or substantially eliminat 
ing the background noise electrical signal portions, thus 
leaving for all practical purposes an electrical signal por 
tion corresponding to the transduced wanted Sound pas 
sage only. This resultant signal, with the undesired noise 
portion substantially eliminated therefrom, may then be 
recorded to produce a superior sound recording. 

it should be noted that in a slightly varied foran the 
invention contemplates an arrangerinent wherein prior to 
the balancing out of the opposed unwanted incise elec 
trical signal portions, dual channel recordings may be 
made of the uncorrected wanted sound passage and un 
wanted noise passage electrical signal portions which may 
subsequently be transduced and reconverted into dtial 
channels of electrical signals which may then be bal 
anced out in the manner described above. 

It is a further object of the present invention to pro 
vide apparatus and method of the character referred to 
above, wherein the two signal portions which are to be 
balanced against each other are recorded on two different 
recording channels and the channels shified with respect 
to transducing means in order to correct the difference 
in Sound travel time from the original source of the 
unwanted noise to the main transducer or microphone 
for the wanted sound, and the travel time from said source 
of said unwanted noise to the auxiliary transducer or 
microphone for said unwanted noise. Identical time 
equivalent portions of any unwanted noise passage can 
thus be brought into direct opposition in the stage of 
the invention associated with the reproduction transducer 
means, usually two different transducer or pick-up heads, 
so shifted relative to the two original sound recording 
and noise recording channels as to produce a resultant 
electrical signal having all component portions corre 
sponding to the unwanted noise passage substantially bal 
anced out. 

It is a further object to provide novel apparatus and 
method of the character referred to in the preceding ob 
ject wherein longitudinal shifting of the reproduction 
transducer heads relative to the two original sound re 
cording and noise recording channels is accomplished by 
effectively lengthening or shortening the distance of said 
recording channels, which are physically joined together, 
between the position where one of said transducer means 
cooperates in transducing relationship with one of said 
recording channels and the position where the other of 
said transducer means cooperates with the other of said 
recording channels in transducing relationship relative 
thereto. 

It is a further object to provide apparatus and method 
of the character referred to hereinbefore wherein the bal 
ancing out occurs at the time of original recording of the 
two channels of electrical signals produced by the main 
wanted sound transducer or microphone and the auxiliary 
unwanted noise transducer, and wherein said balancing 
out occurs by relative shifting with respect to the dual 
channels of a recording medium of recording heads for 
said main and auxiliary channels to bring about time 
equivalent effectively balanced or opposed recordings on 
each of said twin channels with respect to the unwanted 
noise portions thereof, and which upon subsequent trans 
duction into dual channel electrical portions can be di 
rectly opposed and balanced out without any further ef. 
fective time shift being required. 

It is a further object to provide apparatus and method 
of the type referred to hereinbefore enploying electronic 
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4. 
means for accomplishing the required time delay and 
phase inversion. 

It is a further object to provide apparatus and methods 
of the types referred to generically and specifically herein 
above which are of an extremely simple, foolproof, in 
expensive, easy-to-operate and easy-to-maintain nature 
and which require no expensive installations or applica 
tions in the manner of prior art solutions for the problem 
of unwanted background noise, and are thus conducive to 
widespread use of the present invention. 

For the purpose of clarifying the nature of the present 
invention, several exemplary embodiments of the appa 
ratus form of the invention and of applications of the in 
vention are illustrated in the figures of the accompanying 
drawings, and are described in detail hereinafter. It must 
be understood, of course, that these illustrations are not 
intended to be comprehensive of the method aspect of the 
present invention which is not limited to the particular 
apparatus shown. 
FiGURE 1 is a diagrammatic or schematic view great 

ly reduced in size, illustrating one exemplary form of the 
present invention wherein two transducers comprising 
microphones are positioned at spaced locations Such that 
one of them is near the source of the wanted Sound, Said 
wanted sound source comprising the actors of the scene 
being enacted, and wherein the other transducer means, 
also comprising a microphone, preferably having acousti 
cal characteristics identical with those of the former 
microphone, is positioned considerably removed from the 
wanted sound source and closer to the source of an un 
wanted noise than the first mentioned microphone. The 
effect of this arrangement is to produce two sets of sig 
nals which have different ratios of unwanted noise elec 
trical signal portions to wanted sound electrical signal 
portions, and which subsequently can be substantially 
balanced out insofar as the unwanted noise electrical sig 
nal portions are concerned. - 
FIGURE 2 illustrates in diagrammatic schematic form 

the arrangement of FIGURE 1 with the source of un 
wanted noise being differently located relative to the two 
microphones. It will be noted that in the case of FIG 
URE 1 the unwanted noise electrical signal portion of 
the signal in the auxiliary microphone will be greater 
than in the case of FIGURE. 2. Even in the situation 
shown in FIGURE 2, however the ratio of the wanted 
sound electrical signal portion to the unwanted noise 
electrical signal portion in the first or wanted sound 
channel will be substantially greater than the ratio of 
wanted sound to unwanted noise electrical signal por 
tions in the unwanted noise auxiliary channel connected 
to said auxiliary microphone. 
FIGURE 3 illustrates in fragmentary, schematic, di 

agrammatic form, one particular arrangement for cor 
recting and substantially balancing out the unwanted 
noise electrical signal portions by making this balancing 
correction at the transduction stage where first uncor 
rected dual recordings made from the dual channels of 
FIGURES 1 or 2 are transduced into corresponding 
electrical signals. The balancing correction shown is 
of a mechanical shifting type wherein the signals pro 
duced by the transducer means in each of the two re 
production or transfer recording channels will be in time 
equivalent and properly phased-for-balancing-out rela 
tionship suitable for opposition in a common mixer am 
plifier and for the production of a single composite fully 
corrected resultant signal which is normally fed to a 
transfer recorder for producing a single fully corrected 
sound track. 
FIGURE 4 is a fragmentary, diagrammatic, schematic 

view illustrating another arrangement for effecting the 
balancing out of the unwanted noise electrical signal por 
tions carried by the two different channels of FIGURE 1 
or FIGURE 2, in this form this is accomplished at the 
time when the twin channel original recordings are pro 
duced, and is accomplished by mcchanically shifting the 
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recording heads relative to the corresponding recording 
channels thereby bringing about desired tine delay and 
phasing to produce time-equivalent recordings which, 
upon subsequent transduction into twin chaniels of the 
type shown in FIGURE 3 (but without requiring any 
further balancing adjustment of the recording medium), 
will produce electrical signals adapted to be combined in 
the common mixer a tinplifier in a manner such as to 
produce a single resultant signal having the undesired 
noise portions substantially fully balanced out. 
FEGURE 5 is an enlarged fragmentary perspective 

view of one typical type of dual channel recording ar 
rangement frequently employed by the motion picture in 
dustry, which may be used as a twin channel recording 
medium in the present invention. As stated earlier, the 
present invention is not specifically limited to this 
ticular form of recording means or to any particuliar 
method of recording. 

Referring to FC URES 1-3, the invention is illustrated 
in one exemplary form wherein it comprises a first Wanted 
sound channel indicated generally at 11, and a Second 
auxiliary unwanted noise channel, indicated generally at 
i2, with each of said channels being provided with trans 
ducer nean S. 

in the case of the first or wanted sound channel i3. 
transducer means therefor comprises a first or Wanted 
sound microphone i3, while in the case of the second or 
auxiliary unwanted noise channel 2, Said transducer 
means comprises a second or unwanted noise micro 
phone 4. 

Preferably said first and second microphones 3 and 
E4 are of a conventional character-aatched type So that 
imilar sound or acoustic input into each one will pro 
duce substantially identical electrical signal outputs there 
from. 

in the specific example illustrated, as best shown in 
FIGURES 1 and 2, said first and second chaniels are 
provided with amplifier means 5 and 16, respectively, 
which are likewise preferably of a matched character type 
suitable for prcducing optimum recording signals in each 
of said channels. If desired, in certain forms of the in 
vention suitable pre-amplifier means may also b3 en 
ployed adjacent to the microphone means 13 and 14. 
As best shown in FIGURES 1 and 2, said first and 

second channel means 21 and 32 are also provided with 
corresponding first and second recording transducer means 
which may be termed recording heads in accordance with 
conventional prior art practice and which are diagrani 
matically indicated at 27 and 13, respectively. It should 
be noted that said recording heads E7 and 3 may be of 
magnetic recording type, optical recording type, me 
chanical recording type, or comprise any other desired 
type of recording head or recording transducer, and pref 
erably have matched characteristics. 

Conventional means are employed for phase-inversion 
of one of the two channels 33 and 2. Preferably this 
may be accomplished by simple reversal of the polarity 
of the two channels, at the microphones, the amplifiers, 
pre-araplifiers, or recording heads, or at any other con 
venient stage within the circuits; however any other means 
for accomplishing such inversion would be acceptable. 
The operation of the portion of the invention shown 

in FEGURES 1 and 2 is briefly described as follows: A 
Source of wanted Sound, such as the actor diagrammati 
cally indicated at 19 in FEGURES 1 and 2, is physically 
close to the first or wanted sound microphone 33, while 
a source of undesired noise, such as the airgaine indicated 
diagraininaticaiiy in one position at 26 in iFEGURE 1, and 
at a second position by the reference numeral 28 in 
FiG JRE 2, is located substantially more remote froin 
said waited Sound microphone 13 than the actor 9. It 
will be readily understood that the acousto-electric trans 
duction, by the microphone 3, of the wanted scand 
from the actor A9 will produce a waited sound elac 
trical signal portion in the first channel is of greater ann 
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6 
plitude than the unwanted noise electrical signal portion 
produced in said first channel is as a result of the trans 
duction, by said first microphone 13, of the lower am 
pitide inwanted noise passage produced by the more 
reinote airplane (2G in case of FIGURE 1 and 23' in 
case of FIGURE 2) which coimprises the source of the 
unwaited noise. In other words, the total electricai 
signai in the first cihannel 13 wili have a relatively high 
ratio of the wanted sound electrical signal portion to the 
unwanted noise electrical signal portion, and converse 
iy, a relatively low ratio of the unwanted noise signal 
portion to the wanted sound signal portion. For the 
purpose of further discussion, the combination of the 
Wanted sourid and the unwanted noise at either of the 
microphones will be described as a transducible input to 
Such microphone. 

it is readily apparent that the wanted sound electrical 
signai portion produced in the second or unwanted noise 
channel 52 as a result of the transduction, by the second 
auxiliary in Wanted noise microphone 4, of the wanted 
Sound emanating from the fairly remote actor 9, will 
be of Substantially lower anapiitude than the wanted 
Sollind electrical signal portion in the first channel 2.É. 
The unwanted noise electrical signal portion produced in 
aid Second or auxiliary unwanted noise channel 52 as a 
result of the transduction, by the unwanted noise micro 
pinone i4, of the unwanted noise einanating from the 
airplane (26 in the case of FG JRE i and 26' in the case 
of Fig JRE 2) will be greater in the case of FGURS 
1 than the tinwanted noise electrical signal portion pro 
duced in the first channel 5A aid will be stubstantially 
egal in the case of FIGURE 2 to the unwanted noise 
cisctrical signal poition produced in said first channel 33. 

it is obvious that so long as unwanted noise micro 
phone 4 is more dista:ce froin the source of the wanted 
Sound 9 than is waited noise microphone 3, as this 
invention provides, the ratio of the unwanted noise elec 
trical signai portion to the wanted sound electrical signal 
portion in the second channel 2 is aiways relatively 
high aid tends to become higher as the distance of un 
wanted loise microginone ié from the sorce of the 
wanted Sound increases of as the amplitude of the wanted 
sold decreases. Et follows, also, that the ratio of uin 
Wanted to Waited signai portions will invariably be higher 
in channel 52 than in channel 52. it is the fact that these 
two ratics are invariably unequal which furnishes the 
operative theoretical basis for the subject invention. For 
in this condition, whenever the annplitudes of the signais 
in the two chanels are adjusted relative to each other 
to equalize the amplitudes of the unwanted noise signal 
portions in the two channels, there will invariably be a 
difference in asaplitude between the wanted sound signal 
portions in the two channels which, it will be seen in re 
ing further, permits the balancing of the two ury, 
inoise signals without canceilation of the wanted scid 
signais. 

After amplification of the complete signal in said first 
channel by the amplifier 5, and of the conglete signal in 
Said Second channel 2 by the ainplifier 55, said first and 
second channel signals are recorded by the corresponsii;g 
recording head reais ? and 3 cl corresponding recci'i. 
ing channeis 2 and 22 of a Sound recording measus in 
dicated generally at 23. 

in the spacific example illustrated, said sound record 
ing medium 23 coingrises a singie Starccketed tape having 
the two solid recording channel portions 23 and 22 S 

1. arated from each other by a space 24. However, this 
is not to be coistried in a liniting sense. Actually the 
invention jaay include separate recording media for the 
two chaniels and they may be sprocketed or not 
sprocketed and nay comprise any type of recording me 
diura Sitable for recording by any type of recording 
apparails or nethod. 
FIGURE 3 ill-istrates the next stage of the apparatus 

and method of the present invention wherein the dual 
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recordings 2i and 22 carried by the common recording 
medium 23 shown in FIGURES 1 and 2 is illustrated 
fragmentarily at a reproduction stage where reproduc 
tion transducers or play-back heads 25, in the case of 
the first channel, and 26 in the case of the second chan 
nel, are placed in reproduction relationship with respect 
to the corresponding first and second channel recordings 
2 and 22 for transducing them and producing a first 
channel reproduction or transfer signal in a first channel 
continuation portion Eli', and for producing a second 
or unwanted noise channel reproduction or transfer sig 
nal in a second channel continuation portion indicated 
at 2'. 

If these signals are not already phase-inverted, they 
are so inverted at this stage, as for example by reversal 
of the relative polarities of the circuits associated with 
the two channels. 

These signals are then fed through corresponding first 
channel and second channel volume controls 27 and 23, 
respectively, and then fed into a common balancing mixer 
amplifier 29 for combination into a resultant signal in 
an output channel 30, with said resultant signal having 
the unwanted noise signal portions substantially fully 
balanced out. 
FIGURE 3 also shows the connection of monitoring 

means 3: to the output channel 33 to be employed in 
ascertaining whether or not the optimum balancing out 
of the unwanted noise signal portions is occurring, and to 
allow continuous correction to be made, using the adjust 
able means diagrammatically indicated at 32, to assure 
that the unwanted noise is minimized in the output stage. 

In FIGURE 3 said monitoring means 33 is shown in 
block diagrammatic form. In practice a pair of earphones 
or other equivalent device by means of which a sound re 
cording engineer can listen to the level of the background 
noise to determine when it has been minimized would be 
preferable; however, various other monitoring and indi 
cating devices may be employed in lieu thereof. 

In the specific example illustrated in FIGURE 3 the 
balancing means, diagrammatically indicated at 32, com 
prises a roller 33 in engagement with the sound record 
ing medium or tape 23 between the first channel and sec 
ond channel reproduction heads 25 and 26 and vertically 
adjustably mounted relative to framework means, indi 
cated diagrammatically at 34, for controlled up or down 
shifting movement in response to rotation of adjusting 
knob K in a manner such as to effectively vary the 
length of the recording medium 23 between said first and 
second reproduction transducers or pick-ups 25 and 26. 
This will have the effect of relatively shifting the time 

points on the first and second channel recordings 2A and 
2 which are being transduced at any given instance, thus 

mechanically and physically accomplishing the requisite 
time delay and phase control to compensate for the differ 
ence in sound travel time from the source of unwanted 
sound (20 in the case of FIGURE 1 and 20' in the case 
of FIGURE 2) to the first and second microphones E3 
and 4. 

This correction and appropriate phase inversion for di 
rect phase opposition of the unwanted noise electrical sig 
nal portions in the first and second channels 15' and 12' 
Tesults, as previously described, in the balancing out 
and effective cancellation at substantially time-equiva 
lent points of the first channel and second channel un 
wanted noise electrical signal portions whereby to pro 
duce the hereinbefore mentioned resultant output signal 
in the single output channel 30 with an absolute mini 
mum of background noise portion therein. 
FIGURE 4 illustrates a slightly modified form of the 

invention, and because of the similar nature thereof, sini 
lar portions are indicated by similar reference numerals, 
followed by the letter “a” however. 

In this modification the first channel and Second chan 
nel recording heads 7a and E.8a correspond to the re 
cording heads 17 and 18 shown in FIGURES 1 and 2. 
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3. 
However, in this modification they have balancing means 
32a similar in all respects to that shown at 32 in FIG 
URE 3, but positioned between said first channel and 
second channel recording heads Eia and E.8a rather 
than being positioned between the first and second chan 
nel reproduction pick-up heads or play-back heads 25 and 
26 as shown in FIGURE 3. 

In this modification, the balancing means 32a is manu 
ally adjusted in substantially the same manner as that 
described above in connection with Fig ORE 3 for effec 
tively changing the length of the recording mediume 23a 
positioned therebetween, to bring about effective time 
delay and phase shift control of the first channel and 
second channel dual recordings 22a and 22a on the re 
cording medium 23a to place time equivalent portions of 
each of said recordings in predetermined physical rela 
tionships such that the normal play-back reproduction 
thereof by play-back heads such as shown at 25 and 25 
in FIGURE 3 and without any operation of the balanc 
ing means 32 of FIGURE 3 being employed, will produce 
in said first and second channels i' and 12, signals 
adapted to be directly balanced out in the mixer ampli 
fier 23 without further time delay adjustment and cor 
rection. As in the form of the invention illustrated in 
FIGURES 1-3, channels 1 and 12 or ' and 12' are 
phase inverted an any stage in the circuitry in advance of 
mixer amplifier 29. in this modification of the invention, 
as shown in FIGURE 4, the monitoring means 3 of FIG 
URE 3 must be employed while the recording is being 
both made and played back by the play-back heads 25 and 
26 so that the degree of balancing adjustment by the bal 
ancing means 32a of the relative position of the two re 
cording heads 7a and 3a relative to the twin channels 
21a and 22a of the recording medium 23a can be opti 
mized in a manner generally similar to that described 
hereinbefore. 
Numerous modificaitons and variations of the present 

invention within the broad scope and basic teachings of 
the present invention, as exemplified in a non-limiting 
sense by the particular illustrative embodiments shown 
in the drawings and described in detail hereinbefore, are 
intended to be included herein as fully as if specifically 
described and illustrated in detail provided that they are 
within the scope of the appended claims. This is true 
both with respect to the apparatus and method aspects of 
the invention. 

It should be understood that the figures and the specific 
description thereof set forth in this application are for 
the purpose of illustrating the present invention and are 
not to be construed as limiting the present invention to the 
precisce and detailed structure shown in the figures and 
specifically described hereinbefore. Rather, the real in 
vention is intended to include substantially equivalent 
constructions embodying the basic teachings and inven 
tive concept of the present invention. 
What is claimed is: 
E. Aparatus for producing a resultant electrical sig 

nal which is the electrical analog of a relatively maxi 
mized wanted sound passage and a relatively minimized 
unwanted noise passage, comprising: signal-carrying chan 
nel means including a first wanted sound channel and a 
second unwanted noise channel, said first and second chan 
nels being provided with transducer means for trans 
ducing a first transducible input having a relatively maxi 
mized ratio of wanted-scund-to-unwanted-noise portions 
for producing in said first channel a first electrical signal 
having a relatively maximized wanted sound electrical 
signal portion corresponding to a wanted sound passage 
and having a relatively minimized unwanted noise elec 
trical signal portion corresponding to an unwanted noise 
passage, and for transducing a second transducible in 
put having a relatively maximized ratio of unwanted 
noise-to-wanted-sound portions for producing in said Sec 
ond channel an electrical signal having a relatively maxi 
mized unwanted noise electrical signal portion corre 
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sponding to an unwanted noise passage and having a rela 
tively minimized wanted sound electrical signal portion 
corresponding to a wanted sound passage, with the ratio 
of the unwanted noise electrical signal portion to the 
wanted sound electrical signal portion in said second 
channel being substantially greater than in said first chan 
nel; and amplitude and time balancing means for com 
bining said unwanted noise electrical signal portions of 
said first and Second electrical sigais of said first and 
second channels in amplitude balanced relatively time 
equivalent opposition to each other whereby to substanti 
ally reduce the net resultant unwanted noise electrical sig 
nal portion with respect to the wanted sound electrical sig 
nal portion. 

2. Apparatus as defined in claim i, wherein said trans 
ducer means comprises first acousto-electrical transducer 
means effectively coupled with respect to said first chan 
nel and second acousto-electrical transducer means effec 
tively coupled with respect to said second channel, with 
said first and second transducer means being effectively 
in different transducing relations with respect to said 
first and second transducible inputs which effectively 
comprise first and second acoustic inputs having different 
acoustic ratios of a wanted sound passage to an unwanted 
noise passage, with the first acoustic input having a great 
er ratio of a wanted sound passage to an unwanted noise 
passage than said second acoustic input. 

3. Apparatus as defined in claim i, wherein said trans 
ducer means comprises first acousto-electrical transducer 
means effectively coupled with respect to said first chan 
nel and second acousto-electrical transducer means ef 
fectively coupled with respect to said second channel, 
with said first and second transducer means being effec 
tively differently physically positioned with respect to 
said first and second transducible inputs which comprise 
first and second acoustic inputs having different ratios 
of a wanted sound passage to an unwanted noise pas 
sage, with this said first acoustic input having a greater 
ratio of said wanted sound passage to said unwanted 
noise passage than said second acoustic input by reason 
of closer physical proximity of said first transducer 
means to a source of the wanted sound passage than to 
a source of the unwanted noise passage, and said Second 
acoustic input having a lesser ratio of said wanted Sound 
passage to said unwanted noise passage by reason of 
closer physical proximity of said second transducer 
means to the source of said unwanted noise passage 
relative to the source of the wanted sound passage than 
said first transducer means. 

4. Apparatus as defined in claim i, wherein Said ampli 
tude and time balancing means includes signal ampli 
tude adjustment means for bringing about equal magni 
tudes of said unwanted noise signal portions of said first 
and second channels whereby time-equivalent opposi 
tion thereof will substantially completely inhibit said 
unwanted noise electrical signal portions carried by Said 
two channels, thus substantially leaving only the wanted 
sound electrical signal portion. 

5. Apparatus for producing a resultant electrical signal 
which is the electrical analog of a relatively maximized 
wanted sound passage and a relatively minimized un 
wanted noise passage, comprising: signal-carrying chan 
nel means including a first wanted sound channel and a 
second unwanted noise channel, said first and second 
channels being provided with transducer means for trans 
ducing a first transducible input having a relatively maxi 
mized ratio of wanted-sound-to-unwanted-noise portions 
for producing in said first channel a first electrical signal 
having a relatively maximized wanted sound electrical 
signal portion corresponding to a wanted Sound passage 
and having a relatively minimized unwanted noise elec 
trical signal portion corresponding to an unwanted noise 
passage, and for transducing a Second transducible input 
having a relatively maximized ratio of unwanted-noise-to 
wanted sound portions for producing in said second 
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channel an electrical signal having a relatively maximized 
unwanted noise electrical signal portion corresponding to 
an unwanted noise passage and having a relatively mini 
mized wanted sound electrical signal portion correspond 
ing to a wanted sound passage, with the ratio of the 
unwanted noise electrical signal portion to the wanted 
sound electrical signal portion in said second channel 
being substantially greater than in said first channel; 
and amplitude and time balancing means for combining 
said unwanted noise electrical signal portions of said 
first and second electrical signals of said first and second 
channels in amplitude balanced relatively time-equivalent 
opposition to each other whereby to substantially reduce 
the net resultant unwanted noise electrical signal portion 
with respect to the wanted sound electrical signal portion, 
said signal-carrying channel means including an original 
sound portion and a reproduced sound portion and addi 
tionally including sound and noise recording and storage 
means effectively positioned therebetween; said trans 
ducer means comprising first and second pick-up head 
means in transducing relationship with respect to said 
first and second channel portions of said sound and noise 
recording and storage means. 

6. Apparatus as defined in claim 5, wherein said time 
balancing means comprises mechanical means for effec 
tively relatively varying with respect to each other the 
length positions in the recording direction of the coopera 
tive transducing relationships of said first and second 
channel portions of said sound and noise recording and 
storage means and the corresponding pick-up head means. 

7. Apparatus as defined in claim 5, wherein said sound 
and noise recording and storage means includes first and 
second channel portions corresponding to said first and 
second channels and effectively comprising said first and 
second transducible inputs. 

8. Apparatus as defined in claim 5, wherein said an 
pitude and time balancing means is effectively positioned 
between said original sound portion and said reproduced 
Sound portion of said signal-carrying channel means. 

9. Apparatus as defined in claim 5, wherein said am 
plitude and time balancing means is effectively positioned 
between said original sound portion and said reproduced 
Sound portion of said signal-carrying channel means and 
comprises shifting means for physically shifting the rela 
tionship of said first and second channel portions of said 
Sound and noise recording and storage means relative to 
said pick-up head means for effectively producing am 
plitude balanced time-equivalent opposition of the un 
Wanted noise electrical signal portions of said first and 
Second channels to produce effective cancellation thereof. 

3. Apparatus as defined in claim 5, wherein said am 
plitude and time balancing means is effectively positioned 
between said original sound portion and said reproduced 
Sound portion of said signal-carrying channel means and 
comprises shifting means for physically shifting the rela 
tionship of said first and second channel portions of said 
Sound and noise recording and storage means relative to 
Said reproducing head means for effectively producing 
amplitude balanced time-equivalent opposition of the lin 
wanted noise electrical signal portions of said first and 
second channels to produce effective cancellation thereof 
and whereby to cause effective time delay of one of said 
undesired noise signal portions to compensate for differ 
ent travel times from the original source thereof to 
original sound first and second transducer means. 

11. Apparatus as defined in claim 5, wherein said 
annplitude and time balancing means includes signal am 
plitude adjustment means for bringing about equal mag 
nitudes of said unwanted noise signal portions of said 
first and second channels whereby time-equivalent op 
position thereof will substantially completely inhibit said 
unwanted noise electrical signal portions carried by said 
two channels, thus substantially leaving only the wanted 
sound electrical signal portion for recording on a sound 
recording medium. 
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12. Apparatus as defined in claim 5, wherein said 
amplitude and tire balancing means is effectively posi 
tioned in said reproduced sound portion of said signal 
carrying channel means. 

3. Apparatus as defined in claim 5, wherein said 
amplitude and time balancing means is effectively posi 
tioned in said original Sound portion of said Signal-carry 
ing channel means. 
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