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ACOUSTIC CONTROL SYSTEM HAVING 
ALTERNATE ENABLING AND CONTROL SIGNAL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation of patent application Ser. No. 
38,761 ?led May 19, I970 and entitled “ACOUSTIC 
CONTROL SYSTEM” now abandoned. 

BACKGROUND OF THE INVENTION 

Field of the Invention and Prior Art 

The control system described in this invention ?nds 
useful application in offshore drilling operation. More 
speci?cally, in offshore petroleum recovery operation 
(as well as other operations in hostile environments), 
there are many disadvantages and dangers in the equip 
ment presently utilized. For example, the present 
equipment utilizes hydraulically controlled subsea 
valves and similar devices. This equipment necessitates 
a plurality of hoses and cables depending from the sur 
face rig or platform to the sub-surface equipment. 
These hoses and cables are relatively expensive. More 
over, the hoses and cables are difficult to maintain 
under normal conditions. These problems are magni 
fied and intensified in storm operations. 
Furthermore, if the cables become defective or bro 

ken, or the like, the interface between the surface and 
sub-surface unit is destroyed and control of the subsea 
equipment is impossible. 
The disadvantages of a hydraulic or electro 

hydraulically controlled system (i.e., with electrical ca 
bles to the subsea equipment) are severe enough in rel 
atively shallow water, e.g., up to about I50 feet. How 
ever, the areas of offshore activity in such shallow 
water are rapidly becoming fully exploited whereby pe 
troleum producers are being forced to explore and ex 
ploit subsea areas which are at much greater depths, 
such as 600 feet or more. In these depths, all of the 
aforementioned problems are magnified and intensified 
severalfold. Moreover, at great depths, it is relatively 
impossible, or at least impractical, to utilize human div 
ers. 

Therefore, it becomes imperative to utilize another 
approach to controlling the subsea equipment for off 
shore wells. Some progress has been made in this direc 

' tion as witnessed by the subsea control systems de 
scribed in U.S. Pat. No. 3,405,387 by Koomey and 
Streb, and assigned to the instant assignee. This system 
describes an acoustically operated system which has 
been tested and successfully operated. This overall sys 
tem is the ?rst known, successful, acoustically con 
trolled system for operating offshore, subsea equip 
ment. While the system described in the Koomey et a]. 
patent is operative, improvements and re?nements in 
the general area of the art are continually sought. The 
improvements are sought in the areas of reliability, ac 
curacy and the like. 

SUMMARY OF THE INVENTION 

The subject invention relates to an acoustically con 
trolled system. The invention comprises a system which 
includes at least a transmitter and a receiver. The trans 
mitter includes a suitable command console which pro 
duces signals which are properly coded and transmitted 
to the subsea receiver. The subsea receiver includes a 
tone detector and a power switching circuit which se 
lectively energizes the tone detector and a logic de 
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2 
coder whereby the signals produced by the transmitter 
are received and decoded. The utilization device, such 
as a subsea valve or the like, receives the signal from 
the decoder and performs the appropriate function. 
More particularly, the system uses a novel code ar 

rangement and signal format. This novel code and sig 
nal format permits the transmitter and receiver to per 
form in a coordinated manner. The transmitter pro 
duces signals of a specified type. The receiver is opera 
tive to detect speci?ed signals, reject unspecified sig 
nals and substantially eliminate undesirable operations 
by spurious signals which are produced and detected in 
subsea environments. Moreover, reliable operation is 
achieved because the system is self-synchronizing re 
gardless of the environmental conditions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein like reference characters 
are used throughout to designate like parts: 
FIG. 1 is a block diagram of the control system show‘ 

ing a transmitter and a receiver. 
FIG. 2 is a block diagram of the receiver circuit por 

tion of the system shown in FIG. 1. 
FIG. 3 is a schematic representation of the signal and 

code format utilized by the instant invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. I, a suitable command console 
10 is connected to coding logic circuit 11. Command 
console 10 may be any suitable type of console which 
includes a plurality of switches or the like which are 
manually controlled. Console 10 can be representative 
of a computer or the like which provides overall super 
visory control of the production system. 
Coding logic circuit 11 is a suitable circuit which re 

ceives signals from command console 10 and operates 
upon these signals to identify, in a coded format, the 
function and devices which are to be operated in accor 
dance with the signals produces by command console 
10. Coding logic circuit 11 produces digital output sig 
nals which are representative of the input signals. Thus, 
logic circuit 11 converts the signals supplied by console 
10 to a compatible format for use by the remainder of 
the receiver circuit. Logic circuit 11 may include inte 
grated circuits or discrete components as is necessary 
or desirable. 

Oscillator/FSK Generator I3 is a suitable circuit for 
producing signals of a predetermined frequency or fre 
quencies. In one embodiment, the oscillator circuit in 
cludes at least one crystal controlled oscillator. More 
over, the oscillator circuit may produce more than one 
signal frequency to represent different types of infor 
mation. For example, the input signals supplied by con— 
sole [0 may have different informational signi?cance. 
Thus, different frequencies are required to convey this 
information. The information is represented by fre~ 
quency shift keyed (FSK) tones and supplied to trans 
mitter logic circuit 12. 
Transmitter logic circuit 12 receives tone signals 

from generator 13 and control signals from coding 
logic circuit 11. In effect, the tone signals are applied 
continuously to transmitter logic circuit 12. The digital 
type signals from coding logic circuit 11 are selectively 
applied to transmitter logic circuit 12. Transmitter 
logic circuit 12 operates to selectively transmit tone 
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signals therethrough as a function of the digital signals 
from coding logic circuit 11. 

in addition, transmitter logic circuit 12 controls the 
timing of operation in coding logic circuit 11. This con~ 
trol is effected by supplying control signals to circuit 11 
as a function of internal operation of circuit 12. In this 
manner, internal synchronization in the transmitter 
network is achieved. 
The output of transmitter logic circuit 12 is supplied 

to power amplifier 14. Power amplifier 14 is a suitable 
amplifier circuit which operates to amplify the signals 
supplied thereto. That is, the low power tone signals 
transmitted by logic circuit 12 are supplied to trans» 
ducer 15 at suitable power to drive the transducer. The 
transducer is any suitable projector or similar trans 
ducer which is adapted to produce acoustic signals 
which will be transmitted through the environmental 
medium such as water or the like. 
Hydrophone 16 is the subsurface receiving trans 

ducer which detects signals produced by hydrophone 
l5. Hydrophone 16 is connected to supply an input to 
low current receiver circuit 17. Receiver circuit 17 in 
cludes a bandpass ampli?er which receives the low 
level output signal from hydrophone l6. Receiver cir 
cuit l7 amplifies (or limits) the signals from hydro 
phone 16 to a sufficient level to operate the circuits in 
cluded in power switching network 18 and tone detec 
tor 19. In a preferred embodiment, receiver circuit 17 
includes an automatic gain control network whereby a 
constant output signal level is supplied independent of 
the input signal level. 
Tone detector circuit 19 receives the signals from 

low current receiver circuit 17. Tone detector circuit 
19 includes a suitable number of tone filter circuits for 
detecting the signals transmitted by the transducers. 
For the code format employed in the instant embodi 
ment, tone detector circuit 19 may include tone filters 
for detecting a binary 1, binary 0, or a space tone sig 
nal. The binary l and 0 signals represent data signals 
and are produced by different tone frequencies. The 
space tone is a different frequency tone and provides 
a timing and logic function. 
The output on tone detector circuit 19 is connected 

to an input of power switching circuit 18. With the ap 
plication of appropriate signals to tone detector 19, 
power switching circuit 18 is energized and produces 
an output signal which is returned to tone detector 19 
for activation of other circuitry in the tone detector. 
The operation of power switching circuit 18 is depen 
dent upon the signals supplied thereto by tone detector 
19. Thus, the power switching circuit operation is se 
lectively controlled. By this type of operation, the cur 
rent drain on the subsea system is relatively small 
whereby power requirements are reduced. 
When tone detector 19 receives the appropriate out 

put signal from power switching circuit 18, tone detec 
tor 19 is further activated. Thus, at this point, tone de 
tector 19 can produce output signals as a result of the 
data tone signals supplied by low current receiver 17 to 
the tone detector circuit. 
Outputs of tone detector circuit 19 and power 

switching circuit 18 are supplied to inputs of logic de 
coder 20. The signals supplied to logic decoder 20 are 
representative of the data signals detected by tone de 
tector 19. Logic decoder 20 operates upon the data sig 
nals supplied thereto and produces appropriate output 
signals which determine the speci?c underwater device 
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4 
to be operated and the function to be performed by 
that device. An automatic reset signal is supplied to 
logic decoder 20 by power switching circuit 18 shortly 
after power switching circuit 18 is energized so that 
logic decoder circuit 20 is automatically set to pre 
scribed initial conditions. In essence, power switching 
circuit 18 includes a timing network which must be up» 
dated by an appropriate signal from tone detector 19 
in order to prevent the production of a "timeout sig» 
nal." In the absence of such an updating signal, power 
switching circuit 18 is automatically reset to a non» 
operative condition whereby the receiver is inoperative 
and spurious signals in the underwater environment or 
hydrospace do not cause inappropriate operation 
thereof. The output oflogic decoder 20 is connected to 
utilization device 21. Utilization device 21 may be any 
suitable underwater operational unit which is com 
trolled by signals from the logic decoder. In actual us 
age, utilization device 21 may represent a plurality of 
valves or the like which are selected and then selec 
tively operated by decoder 20. 
Transmitter 22 is connected to utilization device 21 

to receive signals therefrom. Thus, transmitter 22, an 
optional feature in this invention, may transmit feed 
back signals to the surface which feedback signals rep 
resent the condition of the utilization device. Transmit 
ter 22 is substantially identical to the transmitter circuit 
previously described. Receiver 23, which is similar to 
the receiver circuit described supra, receives signals 
from transmitter 22. Receiver 23 is connected to com 
mand console 10 to produce signals thereat whereby 
the operator is informed of the status at the underwater 
utilization device. 

Referring now to H0. 2, there is shown a more de 
tailed block diagram of the receiver circuit. In FIG. 2, 
components which are similar to components shown 
and described in FIG. I bear similar reference numer 
als. 
Thus, hydrophone 16 is connected to an input of low 

current receiver 17. The output of low current receiver 
17 is supplied to tone detector 19 shown in dashed out 
line. More particularly, the output of low current re 
ceiver 17 is connected to the inputs of three separate 
tone filters 50,51 and 52. Tone filter 50 is a specially 
designed circuit which is utilized to detect a "space" 
tone. A space tone is de?ned as a signal tone which is 
utilized between data tones as shown in the representa— 
tion shown in FIG. 3. The space tone may be consid— 
ered to be an identifying tone which signifies that useful 
data follows thereafter. As will be seen hereinafter, a 
space tone operates as an enabling signal for the re 
ceiver signal circuit. Thus, the space tone effects syn 
chronization as well as improving reliability. 
Tone ?lter 51 is a specially designed circuit which de 

tects a suitable "data" tone (see FIG. 3) which is repre 
sentative of a suitable signal, for example, a binary 1. 
Tone filter 52 is another specially designed circuit 
which detects a “data” tone which is representative of 
a suitable signal such as a binary O. The output of tone 
filter 51 is connected to the set input of set-reset ?ip 
flop 54. Flip?op 54 is designated as FF A. The output 
of tone ?lter 52 is connected to the set input of set 
reset flipflop 53 which is designated as FF B. 
The output of tone filter 50 is connected to the set 

input of power switch 58. Power switch 58, along with 
a suitable power supply 57 and timer 72, is included in 
power switching circuit 18 shown in dashed outline. 
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The power output of power switch 58 is connected to 
the circuit components in the system and selectively 
supplies power thereto. For example, one power output 
of power switch 58 is connected to logic decoder 20 
and supplies a +5 volt (switched) signal thereto. An 
other power output of power switch 58 is connected to 
the circuit components of tone decoder l9 and pro» 
vides a +l2 volt (switched) signal thereto especially in 
cluding timer 72. This power triggers timer 72 into op 
eration. A control output of power switch 58 is con 
nected to the automatic reset terminal of logic decoder 
20 to automatically reset the circuitry therein to a suit 
able initial condition. Thus, it is assured that the de 
coder circuits are all in the proper initial state when 
power is supplied thereto. 
The output of tone filter 50 is also connected to an 

input of monostable 70. The output of monostable cir 
cuit 70 is connected to the reset input of timer 72. The 
output of monostable 70 is further connected to the 
reset inputs of ?ipflops 53 and 54. In addition, the out 
put of monostable 70 is connected to an input of 
counter 71. The output of counter 71 is connected to 
the inhibit input of monostable 70. 
The output of ?ip?op 54 is connected to an input of 

monostable multivibrator (mono) 55 and to an inhibit 
input of tone 52. The output of ?ip?op 53 is connected 
to the input of monostable multivibrator (mono) 56 
and to an inhibit input of tone filter 51. The cross 
connected inhibit inputs cause the respective tone ?l~ 
ters to be rendered nonconductive and reduced multi 
path signal problems. The outputs of monostable cir 
cuits 55 and 56 are connected to inputs of logic de 
coder 20. It should be understood, that the outputs of 
monostable circuits 55 and 56 can be gated together 
within the functional block designated as tone decoder 
19 or within the functional block designated as logic 
decoder 20 thereby supplying a serial input to logic de 
coder 20. For purposes of this illustration, the appro 
priate gating network is defined to be included within 
logic decoder 20. Likewise, in this embodiment, it is 
logic decoder 20 defined to operate in the fashion to 
receive serial input signals and to provide either serial 
or parallel output signals to utilization device 21. In a 
typical embodiment, logic decoder 20 operates in the 
serial to parallel converter mode. 
Referring now to FIGS. 2 and 3 concurrently, the op 

eration of the receiver system shown in FIG. 2 is de 
scribed. Typically, a command code consists of a set of 
3 distinct frequency shift keyed(FSI()tones. Two of the 
tones are called data tones and correspond to a binary 
logic I and a binary logic 0 respectively. The third tone 
is called a space tone and is used to provide several 
characteristics such as receiver synchronization, re 
ceiver power supply switching, false alarm rejection, 
code security and to reduce response to multipath ef 
fects. The coding sequence consists of a plurality of 
time slots where the number of time slots is a function 
of the number of operations or commands to be uti 
lized, the number of units to be controlled and the like. 
In addition, a portion of the code is utilized as identif 
cation, for example to identify the operator or owner 
of the subsea equipment. 

In the embodiment described herein, a code se 
quence having 12 time slots is utilized. Three of the 
time slots are used for company identification, seven 
for unit address and two for command functions. Obvi 
ously, as more command functions are required or de 
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6 
sired, the code sequence could increase or the unit ad 
dress or company identification must decrease. More 
over, with the binary format, an exponential relation~ 
ship for the number of time slots exists. For example, 
in the code format described supra, eight different 
companies or groups could use up to I28 subsea units 
each and provide for four separate functions at each 
unit. Without changing the code format substantially, 
a realignment of the time slots would permit four com‘ 
panies to supply four commands to 256 subsea units. 
Similarly, three companies would address 04 units and 
provide eight command functions. The specific number 
of time slots and the application thereof to the system 
is determined by the requirements of the individual 
user. The specific number of time slots and the allot 
ment thereof does not form any portion of this inven~ 
tion, per se. 
However, the concept of utilizing a space tone prior 

to the application of a data tone is instrumental in per 
mitting the utilization and operation of the instant in 
vention. The utilization of the space tone for receiver 
synchronization, receiver power supply switching and 
the like as noted supra, permits a system such as herein 
described to be operative with a minimum number of 
parts and minimal energy requirement. Typically, the 
operator at the surface unit will manipulate switches 
and the like on command console 10. Manipulation of 
the switches will effect specified electrical interconnec 
tions whereby suitable signals are supplied at coding 
logic circuit 11. Coding logic circuit 11 will operate 
upon the signals supplied thereto to produce other sig 
nals which are representative of the signals supplied by 
command console 10. Coding logic circuit 11 may in 
clude units such as a shift register, assorted logic gates 
and the like to convert the electrical signals from com 
mand console 10 into suitable signals for further utiliza 
tion. Typically, the signals will be in the form of digital 
type signals or level signals which can be operated upon 
by other circuitry. Moreover, in a preferred embodi< 
ment, coding logic circuit 11 converts parallel input 
signals into serial output signals. 
The output signals from coding logic circuit II are 

supplied as an input to transmitter logic circuit 12. Am 
other input to transmitter logic circuit I2 is supplied by 
oscillator FSK generator 13 which supplies the three 
separate frequency signals to transmitter logic circuit 
12. In a preferred embodiment, the frequency signals 
are 14.7 KHz, 15 KHz, and 15.3 KHZ respectively. Typ 
ically, the middle frequency, in this case 15.0 KHz, rep 
resents the space tone while the high and low frequen 
cies represent the binary l and binary 0 data tones, re 
spectively. 
Transmitter logic circuit 12 includes gating networks 

and signal converting networks so that the tone signals 
from generator circuit 13 are properly transmitted as a 
function of the condition of coding logic circuit 11. The 
signal which is produced by transmitter logic circuit 12, 
and which is representative of the input information 
supplied at command console 10, is supplied to ampli 
fier 14 for any necessary amplification prior to the ap 
plication to hydrophone 15. 
Thus, the function de?ned by the operation of con 

sole 10 produces suitable logic signals from logic cir< 
cuit 11. In addition, in accordance with the operation 
of logic circuit 12, appropriate tone or frequency sig 
nals supplied by generator 13 are applied to power arn~ 
pli?er 14. For a detailed description of this circuit and 
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the operation thereof, reference is made to the co 
pending application of R. .l. Carman, entitled ACOUS 
TIC CONTROL TRANSMITTER (OSl-ZJ-l9), ?led 
on Aug. 5, 1970, bearing Ser. No. 61,339 and assigned 
to the instant assignee. 
The signal from hydrophone 15 is transmitted to hy 

drophone l6 and applied to low current receiver 17. As 
noted, receiver 17 includes a band-pass amplifier and 
amplifies the signal received from hydrophone 16 to a 
level sufficient to drive the tone ?lters. An AGC or lim 
ited amplifier circuit provides a constant signal level to 
the tone filters independent of the signal level at hydro 
phone 16. The signal produced by receiver 17 is sup 
plied to each of the tone ?lters 50,51 and 52 simulta 
neously. However, only tone ?lter 50 has power sup 
plied thereto continuously. Consequently, tone ?lters 
51 and 52 are not immediately operative when a signal 
is supplied by receiver 17. Provided the signal supplied 
thereto is of the proper frequency, tone ?lter 50 will be 
rendered operative to produce a suitable output signal. 
The proper frequency which renders tone ?lter 50 op 
erative is, of course, the frequency previously de?ned 
as the “space" tone. Thus, it is mandatory that a space 
tone be received to initiate operation of the receiver 
circuit. ~ 

When the proper space tone signal is received, tone 
filter 50 produces an output signal which is supplied to 
the set input of power switch 58. Power switch 58, 
which includes a set-reset ?ip?op, is switched whereby 
power supply 57 supplies power to the remainder of the 
receiver system. For example, a +12 volt signal is sup 
plied to the components in the tone detector circuit 19. 
A +5 volt signal is supplied to logic decoder 20. 

In addition, tone ?lter 50 supplies a signal to mono 
stable 70 which operates as a single-pulser. That is, 
when monostable 70 is triggered, it produces a prede 
termined output of constant width and amplitude. 
Thus, for each space tone detected by tone ?lter 50, 
one and only one output signal is produced by mono 
stable 70. Consequently, multipath signals produced in 
water cannot inadvertently cause operation of the re 
ceiver circuit. 
Furthermore, the output signal produced by mono 

stable 70 is supplied to timer 72. Timer 72 exhibits a 
time constant which is between 1 and 1% times the du 
ration of a standard time slot. Operation of timer 72 is 
initiated by application of power thereto by power 
switch 58, as a result of the application of a space tone 
to tone filter 50. At this time, timer 72 produces a ramp 
type signal which is supplied to the reset input of power 
switch 58. If a space tone signal is not detected within 
a period of 1% time slots, timer 72 produces a signal 
which resets power switch 58 thereby removing power 
from the remainder of the circuit. Thus, if the space 
tone signal is the last in a sequence (or if one is missed 
in transmission) the receiver is “shutdown” and extra‘ 
neous or inaccurate signals are not received. 
The output of monostable 70 is connected to the 

reset input of timer 72. When monostable 70 changes 
state (i.e., the output signal switches from one level to 
another) timer 72 is reset to the initial condition. Thus, 
the output signal supplied by timer 72 is returned to the 
initial low level until another ramp signal is produced 
in response to another start signal from tone ?lter 50. 
Under normal sequencing, the output signal produced 
by timer 72 represents a sawtooth wave. 
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8 
Counter 7] has the input thereof connected to the 

output of monostable 70. Each output signal produced 
by monostable 70 is counted by counter 7]. At a prede 
termined count, an inhibit signal is supplied to mono 
stable 70. The inhibit signal prevents monostable 70 
from operating upon input signals, timer 72 will “time 
out" and reset power switch 58 thereby deactivating 
the receiver system. 
Thus, monostable 70 receives sginals from tone ?lter 

50 and produces a single output signal having a dura' 
tion of approximately one-half time slot duration. 
Timer 72 has a duration somewhat in excess ofa single 
time slot. Counter 71 has a count capability of a prede 
termined number which is dictated by the code format. 
Therefore, counter 71 controls when monostable 70 
can and cannot operate on signals from tone filter 50. 
Monostable 70 controls when timer 72 is reset to the 
initial condition and timer 72 controls when power 
switch 58 connects power supply 57 to the remainder 
of the circuit. 
With the application of the +12 volt signal to tone fil 

ters 51 and 52 via switch 58, these circuits are now ren 
dered operative to receive and operate on the data sig 
nals supplied by receiver 17. Depending upon the fre 
quency of the signal supplied thereto, a suitable output 
signal is supplied to either of ?lters 51 and 52. This sig 
nal is supplied to the set input of either ?ip?op 53 or 
?ip?op 54. The signal supplied to ?ip<?op 53 or flip 
flop 54 will cause the appropriate ?ip?op to switch 
states. The change in state of the ?ip?op will produce 
a change in the output signal which is supplied to one 
of monostable circuits 55 or 56, respectively. The 
monostable circuit which receives the signal is designed 
to produce a single output signal in response to the first 
detectable input signal supplied thereto. This single, 
constant width signal is supplied to logic decoder 20. 
As noted supra, by means of suitable gating logic, a bi 
nary l, or binary 0 (depending upon the data tone sup 
plied) is stored in a suitable position in logic decoder 
circuit 20. This information is serially stored. 
Moreover, as suggested supra, an output signal is sup 

plied from ?ip?op 54 to inhibit operation of tone ?lter 
52. Likewise an output signal from ?ip?op 53 is sup 
plied to inhibit tone ?lter 51. This arrangement pre 
vents a binary 1 data tone from being detected concur 
rently with a binary 0 data tone. By eliminating this dif 
ficulty, multipath or reverberation signals are over 
come. 

Thus, a signal is supplied to logic decoder 20 which 
is representative of a signal received at hydrophone 16. 
The data signals are not supplied to logic decoder 20 
until the application of a space tone at low current re 
ceiver circuit 17. In addition to providing synchroniza~ 
tion of the receiver circuit, the automatic termination 
of operational power switch 58 reduces the drain on 
the power supply. That is, unless reset by a subsequent 
space tone, the circuit remains inactive. 

1n continuous operation, for example when a suitable 
code word is being received, the space tone will oper 
ate the power switch and the ?ip?ops as noted supra. 
The data tones will be received by the appropriate tone 
filters and supplied to logic decoder 20. In addition, 
upon detection of a data tone by one of the tone ?lters, 
the associated flipflop assumes the set condition and 
will not detect additional signals from the tone ?lter 
until reset. Furthermore, the cross-coupled ?ipflops in 
hibit the counterpart tone filters. Thus, spurious noise 
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or random signals in the environment cannot supply er 
roneous signals which would trigger the other tone fil 
ter to produce an erroneous condition. 
Thus, there has been described an acoustic control 

system utilizing a preferred coding arrangement and 
having both a transmitter and receiver which are espe 
cially effective with the specified code/signal format. 
The code/signal format and the components which are 
utilized therewith offer advantages in synchronization, 
low power drain, secure coding and high reliability. It 
is understood that certain modi?cations may be made 
to the speci?c structure of the components in the re 
ceiver and transmitter units. However, any modi?ca 
tions made to the system as described and which fall 
within the purview of the invention are meant to be in 
cluded in this description. 
From the foregoing, it will be seen that this invention 

is one well adapted to attain all of the ends and objects 
hereinabove set forth, together with other advantages 
which are obvious and which are inherent to the appa 
ratus. 

It will be understood that certain features and sub 
combinations are of utility and may be employed with 
out reference to other features and subcombinations. 
This is contemplated by and is within the scope of the 
claims. 
As many possible embodiments may be made of the 

invention without departing from the scope thereof, it 
is to be understood that all matter herein set forth (or 
shown in the accompanying drawings) is to be inter 
preted as illustrative and not in a limiting sense. 
The invention having been described, what is claimed 

is: 

l. A remote control system comprising, in combina 
tion: transmitting means for generating and transmit~ 
ting a coded control signal providing a plurality of dis 
tinctive space signals and a plurality of distinctive data 
signals in a predetermined sequence, with a data signal 
being provided between successive space signals; and 
receiving means adapted to be remotely located from 
said transmitting means for receiving and responding to 
said coded control signal, said receiving means includ 
ing input means for receiving said coded control signal 
and responsive to received space signals to provide an 
enabling signal, and detecting and decoding means 
connected to said input means and rendered operative 
in response to said enabling signal for detecting and de 
coding said data signals. 

2. The control system of claim 1 wherein said trans 
mitting means generates and transmits a predetermined 
number of said space signals as a part of said coded 
control signal and said receiving means further includes 
counter means connected to said input means for 
counting each of said space signals when received, said 
counting means generating an inhibit signal when said 
predetermined number of space signals are counted for 
rendering said detecting and decoding means inopera 
tive until generation of another enabling signal by said 
input means. 

3. The control system of claim 1 wherein said trans 
mitting means generates and transmits successive space 
signals of said coded control signal at predetermined 
intervals and wherein said receiving means further in 
cludes delay means connected to said input means and 
responding to said enabling signal for generating a 
delay signal having a duration at least as great as the in 
terval between successive space signals of said coded 
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10 
control signal, and power switch means connected to 
said input means, said delay means and to said detect 
ing and decoding means, said power switch means 
adapted to be connected to a source of electrical en 
ergy and responsive to said enabling signal to cause 
conduction of electrical energy from said source to said 
detecting and decoding means to render it operative, 
said power switch means also responsive to said delay 
signal to stop the conduction of electrical energy to 
said detecting and decoding means and render it inop 
erative when a space signal is not received by said re 
ceiving means during the duration of said delay signal. 

4. The control system of claim 3 wherein said delay 
means includes a timer circuit connected to said power 
switch means, said timer circuit providing said delay 
signal in response to said enabling signal, and a mono 
stable circuit connected between said input means and 
said timer circuit and responsive to received space sig 
nals to reset said timer circuit prior to the end of said 
delay signal. 

5. The control system of claim 1 wherein said trans 
mitting means generates and transmits said coded con 
trol signal as an acoustic signal including a predeter 
mined number of successive time slots of a predeter 
mined time interval, with each time slot including a 
space signal of one acoustic frequency followed by a 
data signal of at least one other acoustic frequency, and 
said input means includes space signal filter means 
tuned to the frequency of said space signal and said de 
tecting and decoding means includes at least one data 
signal ?lter means tuned to the frequency of said data 
signal. 

6. The control system of claim 5 wherein the combi 
nation of transmitted data signals of said coded control 
signal provide a binary code and binary l of said code 
is represented by a data signal of one of said other fre— 
quencies and binary 0 is represented by a data signal of 
another of said other frequencies and said detecting 
and decoding means includes two data signal ?lters 
each tuned to the frequency of one of said data signals, 
and further including means connected between said 
data signal ?lters for inhibiting the operation of one of 
said data signal ?lters when the other data signal ?lter 
is providing an output in response to receipt of its re 
spective data signal. 

7. The control system of claim 3 wherein each space 
signal is transmitted at one acoustic frequency and is 
followed by a data signal of at least one other acoustic 
frequency, and said input means includes space signal 
filter means tuned to the frequency of said space signal 
and said detecting and decoding means includes at least 
one data signal ?lter means tuned to the frequency of 
said data signal. 

8. The control system of claim 7 wherein the combi 
nation of transmitted data signals of said coded control 
signal provide a binary code and binary l of said code 
is represented by a data signal of one of said other 
acoustic frequencies and binary 0 is represented by a 
data signal of another of said other acoustic frequen 
cies, and said detecting and decoding means includes 
two data signal ?lters each tuned to the frequency of 
one of said data signals, and further including means 
connected between said data signal ?lters for inhibiting 
the operation of one of said data signal ?lters when the 
other data signal ?lter is providing an output in re 
sponse to receipt of its respective data signal. 
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9. The control system of claim 8 wherein said last 
mentioned means includes ?rst and second ?ipflop 
means each having one input connected to said input 
circuit and responsive to said enabling signal to be 
switched to a reset state, another input of said first flip 
flop means connected to the output of one of said data 
signal filter means, and another input of said second 
?ip?op means connected to the output of said other 
data signal ?lter means, and wherein said detecting and 
decoding means further includes a decoder logic circuit 
for decoding the binary code represented by said data 
signals to provide an output signal for controlling an 
utilization device, and circuit means connecting the 
output of said first and second flip?op means to said 
decoder logic circuit, 

10. An acoustic control system comprising, in combi 
nation: transmitting means including signal generator 
means for providing a plurality of different acoustic sig— 
nals, coding logic means for providing coded logic 
pulses in response to an operator command, combining 
means connected to said signal generator means and 
said coding logic means and responding to said coded 
logic pulses and said different acoustic signals to pro— 
vide a coded control signal comprising said plurality of 
different acoustic signals in a coded sequence, and 
transmitting transducer means connected to said com~ 
bining means for radiating said coded control signal in 
cluding said different acoustic signals; and receiving 
means including an input circuit having receiving trans 
ducer means for receiving and responding to said radi 
ated coded control signal, detecting means including a 
plurality of distinctive signal detecting circuits con 
nected to said input circuit and each detecting circuit 
detecting and responding to one of said different acous~ 
tic signals of said coded control signal output signals, 
at least one of said detecting circuits adapted to be con 
nected to a source of electrical energy to be normally 
operative and responding to the first received of said 
different acoustic signals comprising said coded control 
signal to provide an enabling signal, the remaining de 
tecting circuits being normally in a stand-by condition, 
decoding means connected to said detecting means for 
decoding and acting on the coded control signal when 
detected by said detecting means, and power switch 
means adapted to be connected to a source of electrical 
energy and connected to said detecting means and said 
decoding means, said switch means responsive to said 
enabling signal to supply electrical energy to activate 
said decoding means and said remaining of said detect 
ing circuits. 

11. The control system of claim 10 wherein said sig 
nal generating means provides said plurality of differ 
ent acoustic signals at different audio frequencies, one 
of said different frequency signals representing a space 
tone and at least one other of said output signals repre 
senting a data tone; said combining means responds to 
said coding logic means to provide said coded control 
signal with a predetermined number of said space tones 
being transmitted at predetermined time intervals and 
with at least one data tone transmitted between succes 
sive space tones, and wherein said at least one of said 
detecting circuits is a space tone filter circuit tuned to 
substantially the frequency of said space tone, and each 
of said remaining of said detecting circuits is a data 
tone ?lter circuit tuned to substantially the frequency 
of a data tone, 
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12. The control system of claim 11 wherein said 
coded control signal provides a binary code and two 
data tones of different frequencies are transmitted to 
represent respectively binary l and binary 0, and said 
detecting circuits comprises two data tone filter circuits 
each tuned to substantially the frequency of one of said 
data tones. 

13. The control system of claim 12 further including 
inhibit means connected between said data tone filter 
circuits for inhibiting the operation of one of said data 
tone filter circuits when the other data tone ?lter cir 
cuit is producing an output in response to receipt of its 
respective data tone. 

14. The control system of claim 11 further including 
delay means connected to said detecting means and to 
said power switch means, said delay means responsive 
to said enabling signal to generate a delay signal having 
a duration at least as great as the interval between suc 
cessive space tones, said power switch means respon 
sive to said delay signal to stop the conduction of elec 
trical energy to said decoder means and said data tone 
filter circuits to render them inoperative when a space 
tone is not received by said receiving means during the 
duration of said delay signal. 

15. The control system of claim 14 wherein said 
delay means includes a timer circuit connected to said 
power switch means, said timer circuit providing said 
delay signal in response to said enabling signal, and a 
monostable circuit connected between said space tone 
filter circuit and said timer circuit and responsive to re» 
ceived space tone signals to reset said timer circuit 
prior to the end of said delay signal. 

16. A remote control system, comprising, in combi» 
nation: transmitting means including signal generator 
means for providing a plurality of different signals, cod 
ing logic means for providing coded logic pulses in re 
sponse to an operator command, combining means 
connected to said signal generator means and said cod 
ing logic means and responding to said coded logic 
pulses and said different signals to provide a coded con 
trol signal comprising said plurality of different signals 
in a coded sequence, and transmitting transducer 
means connected to said combining means for radiat< 
ing said coded control signal; and receiving means in 
cluding an input circuit having receiving transducer 
means for receiving and responding to said radiated 
coded control signal, detecting means including a plu 
rality of distinctive signal detecting circuits connected 
to said input circuit and each detecting circuit detect 
ing and responding to one of said different signals of 
said received coded control signal, at least one of said 
detecting circuits adapted to be connected to a source 
of electrical energy to be normally operative and re 
sponding to the first received of said different signals 
comprising said coded control signal to provide an en 
abling signal, decoding means connected to said detect 
ing means for decoding and acting on the coded control 
signal when detected by said detecting means, and 
power switch means adapted to be connected to a 
source of electrical energy and connected to said de 
tecting means and said decoding means, said switch 
means responsive to said enabling signal to supply elec 
trical energy to activate said decoder means and at 
least part of said detecting means. 
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