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PERSONAL SECURITY SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to distress signaling systems 
and. more particularly. to distress signaling systems 
having a plurality of remote monitoring units and cen 
tral station apparatus linked to the remote units. 
With. unfortunately. increasing frequency people are 

being attacked in their apartments. apartment hall 
ways. office buildings. public parks. etc. If a person 
under attack had some convenient and unobvious way 
of signaling for help, the attacker could be appre 
hended or at least frightened away thereby saving the 
attacked person from being robbed. severely beaten or 
even killed. Many personal signaling devices have been 
devised and are available on the market today. Unfor 
tunately. many such devices are of such shape and de 
sign that the attacker is immediately aware that his vic 
tim has such a device and can disarm him before he can 
signal for help. To overcome this problem some small 
unobvious signaling devices have been devised. A fam 
ily ofsuch devices is disclosed in Ser. No. 254.409 filed 
May 18. 1972 now US. Pat. No. 3.825.833. The de 
vices described in said copending application are small 
and have the appearance of items commonly carried or 
worn by a person. Further. these devices are so de 
signed that they can be activated without notice by the 
attacker. Unfortunately. the devices described in said 
copending application and similar known devices due 
to their small size have very limited range. Therefore. 
in order to increase the range and utility of such de 
vices. relay systems capable of picking up the distress 
signal and relaying the information to a central location 
are advantageously utilized. This invention is directed 
to such a relay system. While this invention has particu 
lar utility with the signaling devices described in said 
copending application. the invention can be used with 
any such signaling devices. as will be apparent to those 
skilled in the art. 

SUMMARY OF THE INVENTION 

A system of remote monitoring radio stations serve 
as a part of a relay link for a distress signal to be sent 
to a monitoring station from which authorities or help 
may be dispatched. The monitoring station employs a 
dispatch board where each of the remote stations is 
represented by a small light. 
An example of this system is described herein where 

the monitoring display consists of a display of 32 lights 
and 32 remote units. each of which is associated with 
one ofthe lights. Each of the remote units and the light 
representing the remote unit is assigned a unique num 
ber from 0 to 31 inclusive. This number is the identifi 
cation number ofthe remote unit and its corresponding 
light. In this example. wires are used to connect the re 
mote monitoring units to the central location. 
Location with the light display is a special purpose 

computer which functions as the interface between the 
lights and the remote stations and is called the master 
unit. The master unit and the remote units are intercon 
nccted by a single twin line. 
Each of the remote units has two states. either trig 

gered or not triggered. When the remote unit is trig 
gered. the associated light and master unit is to be 
turned on; and if not'triggered. the state of the associ 
ated light is to remain unchanged. The necessary com 
munication between each remote unit and its associ~ 
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2 
ated light is accomplished over the lines connecting the 
master unit to the remotes. Since there are 32 remotes 
and only one pair of lines, multiplexing is used to allow 
each remote to communicate with its own light. To ac 
complish this multiplexing, each remote unit is assigned 
a unique time period during which the remote either 
does or does not send its identi?cation number to the 
master unit, depending on the state of the remote unit. 
If the number is sent. then it is transmitted as a series 
of pulses which represent a binary number. If the pres 
ence of a pulse is interpreted as a “1" and the lack of 
a pulse as a then the sequence of pulses sent by 
any triggered remote will take the following form: 1, 
X‘. X2, X3, X4, X5, where X1, X2, X3, X4, X5, are the bi~ 
nary bits of the remote units identification number. If 
not triggered. a remote unit sends no pulses which 
under the above de?nition is 000000. The state of the 
remote is then clearly indicated by the ?rst bit and the 
identi?cation number of a triggered unit by the next 
five bits. Thus, arriving at the master unit we have a se 
ries of data groups which indicate which of the remote 
units have been triggered. The master unit then distrib 
utes the information to the light that is associated with 
each remote unit by sending the ?rst bit of any group 
of data pulses to the light that is identified by the ?ve 
bits which follow such a pulse. The master unit per 
forms the additional function of keeping the remote 
units synchronized so that one and only one remote 
unit will use the lines at any given time. This synchroni 
zation is accomplished by the master unit sending a ref 
erence pulse to the remote units. Each remote unit then 
sends its data at a fixed period of time after it receives 
the synchronizing pulse. The fixed period of delay for 
each remote unit is chosen during system set-up such 
that only one of the remote units will be transmitting 
data at any given time. 

BRIEF DESCRIPTION OF THE DRAWING 

A complete understanding of the invention can be 
obtained from the following detailed description when 
read in conjunction with the annexed drawing in which: 
FIG. 1 is a block diagram showing a remote unit con 

structed in accordance with this invention. 
FIG. 2 is a block diagram showing a master unit con 

structed in accordance with the invention. 
FIG. 3a and FIG. 3b together show a detail of an im 

plementation of the logic of a master unit equipped for 
a maximum of 32 remote units; and 

FIG. 4 is a logic diagram of an implementation of a 
remote unit. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring ?rst to FIG. I, this figure shows in block 
diagram form a typical remote unit 1 of this invention. 
A plurality of remote units such as remote unit 1 are lo 
cated in various areas in which protection is to be pro~ 
vided. For example. remote units could be provided in 
the hallways of an apartment building. in scattered lo 
cations throughout a park. in each apartment unit in an 
apartment building. at various points along the streets 
of a city and. in fact. practically in any area where pro 
tection is to be provided. As will be apparent, remote 
unit I is not the primary source of a distress signal but 
is rather a monitor that picks up a distress signal and 
relays this signal. along with location information. to a 
central or master unit. 
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As shown in FIG. I, remote unit I comprises an FM 
receiver 3, a trigger detector 5, a time delay device 7, 
a start-stop control device 9, a data pulse generator El 
and a timing pulse detector 13. A pair of conductors IS 
and 17 are coupled to data pulse generator II and tim 
ing pulse detector 13. As will be apparent later. con 
ductors 1S and 17 couple remote unit I to the central 
or master unit 2 shown in FIG. 2. In fact. conductors 
l5 and 17 couple all the remote units provided in a 
given system to master unit 2. 
FIG. 2 shows, in block diagram form. central or mas 

ter unit 2. Master unit 2, which is located at a central 
location from which assistance can be dispatched. is 
shown in FIG. 2 as being able to accommodate a maxi~ 
mum of 32 remote units such as remote unit I of FIG._ 
1. As will be apparent, master unit 2 can be designed 
to accommodate any number of remote units. 
As shown in FIG. 2, remote unit 2 comprises a timing 

and control pulse generator 4, a data pulse detector 6, 
a synchronizing pulse transmitter 8, a stopped state in 
dicator lamp and driven It}, a serial to parallel data 
converter 12, and a five bit binary decoder 14. Since 
master unit 2 is designed to operate with a maximum 
of 32 remote units, 32 lamps 20 (only 4 of which are 
shown: lamps 0, l, 2 and SI) are provided as shown in 
FIG. 2. Each of the lamps 20 is coupled to a separate 
lamp driver 18 and a separate one-bit storage device I6 
is coupled between each lamp driver 18 and binary de 
coder 14. In addition, a manual reset device 22 is cou 
pled to all of the one-bit storage devices 16. 
Now that the basic elements of a remote unit 1 and 

the master unit 2 have been described, the operation of 
the system will be described. With master unit 2., up to 
32 remote units such as remote unit 1 can be provided. 
These remote units could, for example, be located in 
the hallway (one or more on each floor) in a large 
apartment building with master unit 2 located in the 
local police station or in the office of the apartment 
building if the apartment building has its own security 
force. The remote units could also be scattered 
throughout a park with the master unit 2 in a local po 
lice station or park guard headquarters, or in practi 
cally any other areas. As was mentioned above, master 
unit 2 can be expanded to accommodate more than 32 
remote units; and, of course, the master unit can be de 
signed to handle a number of units less than 32. How 
ever, the number of remote units that should be used 
with a single master unit located at a given central sta 
tion is limited if the system is to provide useful assis 
tance to a person in immediate danger. The central sta 
tion must not be located at such a great distance from 
any remote unit that assistance cannot arrive in time to 
be of help to the person in distress. 
For purposes of this description, assume that 32 re‘ 

mote units are scattered at key locations, such as hall 
ways, in an apartment complex and that the master unit 
is located in the local police station. Tenants of the 
complex desiring the protection afforded by the system 
would purchase or would be given a distress radio 
transmitter such as the distress radio transmitter de 
scribed in said copending application Ser. No. 254,409. 
The distress transmitter emits a single frequency signal 
or a narrow frequency band signal. The FM receiver of 
each remote unit is a very narrow band receiver tuned 
to the distress transmitter signal. After being tuned dur 
ing manufacture, the receivers could be locked and 
sealed in a tamper-proof housing to prevent destruction 

20 

45 

50 

60 

ill 
of the receiver. In fact. all of the components of a re 
mote unit should be housed in a tamper-proof con 
tainer to protect the unit from vandalism or deliberate 
destruction. Further. the remote units should be so in 
stalled as not to be readily accessible to the general 
public. ‘ 

After the remote units are installed, they are all cou— 
pled to master unit 2 by means of conductors I5 and 
17. In order to prevent an attempted communication 
from more than one remote unit to the master at the 
same time, the master unit provides a timing signal to 
each remote unit to provide a time slot to each remote 
unit. A unit cannot transmit to the master except dur 
ing its time slot as determined by the timing signal and 
the remote unit. In other words, time division multi~ 
plexing of the remote unis is provided. Timing and con 
trol pulse generator 4 of master unit 2 provides the tim 
ing pulses for the multiplexing. The timing signals pro 
vided by generator 4 are applied to synchronizing pulse 
transmitter 8 which relays these signals to timing pulse 
13 via lines 15 and 17. Thus, if none of the remote units 
receives a distress signal, master unit 2 continuously in 
terrogates each remote unit in timed sequence to check 
if any remote unit is in a distress signal condition. If 
none of the remote units is in a distress condition, no 
signals are received by master unit 2 from a remote 
unit. 

If, now, a tenant or other person equipped with a dis 
tress transmitter is attacked, for example. in the second 
?oor hallway of the assumed apartment building he will 
activate his distress transmitter. The FM receiver of the 
remote unit in the second floor hallway, or the receiver 
of the nearest remote unit in this hall if more than one 
unit is provided, will pick up the distress signal. The FM 
receiver in the area is constantly monitoring the area 
for such a distress signal. The FM receiver 3 picking up 
the distress signal provides a tone burst output to its as 
sociated trigger 5. Trigger detector 5 is designed to re 
spond only to such tone burst that exceeds ?ve sec‘ 
onds. A distress signal from a distress transmitter will 
cause FM receiver 3 to provide a tone burst having a 
duration longer than five seconds. By providing this 
?ve second response requirement, trigger detector 5 is 
rendered immune to short noise burst from FM re 
ceiver 3. Of course, FM receiver 3 is highly immune to 
stray noise or stray signals since it is a very narrow band 
receiver. Thus, the combination of FM receiver 3 and 
trigger detector 5, designed as described, provide a 
highly noise immune remote unit. 
When the tone burst exceeding ?ve seconds is re 

ceived by trigger detector 5, trigger detector 5 provides 
a signal to time delay 7 for the remainder of the tone 
burst (the tone burst minus five seconds). Time delay 
7 delays this signal from detector 5 until the timing sig 
nal from master unit 2 is detected by timing pulse de 
tector 13. Upon receipt of the timing signal, detector 
13 provides an output to time delay 7 to indicate that 
the timing pulse was received. The output oftime delay 
7 is then further delayed so that an output signal from 
time delay 7 will be provided to start-stop control 9 at 
the beginning of the unique time period assigned to that 
particular remote unit for the transmission of data. The 
timing signal provided by generator 4 via transmitter 8 
of master unit 2 is a two second pulse signal transmitted 
once each minute. This signal by itself would not pro 
vide the unique time slot for each remote unit, but this 
signal in combination with the further time delays pro 
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vided by time delay 7 of each remote unit does provide 
the unique time slot for each unit. Thus, both the tim 
ing pulses and the time delay 7 actually provide the 
multiplexing feature of this invention. Thus. at the time 
beginning of the unique time period for the remote unit 
receiving the distress signal, time delay 7 provides a sig‘ 
nal to start-stop control 9. This signal is a start com 
mand signal and start-stop control 9 in response to this 
command turns on data pulse generator 11 which in 
turn generates the necessary pulse sequence and places 
this pulse sequence on lines 15 and 17 to indicate that 
this particular remote unit has been triggered. When all 
the data has been sent by data pulse generator 11, data 
pulse generator 11 generates an additional pulse which 
is transmitted to start-stop control 9. This additional 
pulse is a stop command signal which turns off control 
9 thereby turning off generator 11.1f none of the other 
remote units has been triggered, no other data pulses 
will be transmitted to lines 15 and 17 since the start 
stop control of each of the other remote units will not 
have received a start command from the associated 
time delay. if one or more of the other remote units is 
triggered. data pulses from the other triggered units will 
appear on lines 15 and 17 in the time slots for these re 
mote units as determined by the timing pulses from 
master unit 2 and the time delay for each remote unit. 
The data pulses provided by the data pulse generator 

11 of the assumed triggered unit are detected by data 
pulse detector 6 of master unit 2. Data pulse detector 
6 constantly monitors lines 15 and 17 for a pulse that 
has the necessary characteristics to be a data pulse. 
When detector 6 detects such a pulse. it relays this 
pulse to timing and control pulse generator 4 via line 
F and to serial to parallel data converter 12 via line L. 
The data pulse generator 11 of the triggered remote 
unit provides a first pulse followed by five data bits. 
When the first pulse arrives at timing and control pulse 
generator 4, generator 4 is triggered to generate the 
necessary pulses and commands to process the five 
data bits which follow this pulse. Following pulses ar 
riving at timing and control pulse generator 4 do not 
affect the operation of timing and control generator 4 
until the full sequence of commands has been com 
pleted. After timing and control generator 4 is trig 
gered by the first pulse from the triggered remote unit, 
generator 4 provides 5 pulses to serial to parallel data 
converter 12 via line B. Each of these five pulses from 
timing and control pulse generator 4 conditions serial 
to parallel data converter 12 to accept one bit of data 
from the remote unit via line L and store each of the 
?ve data bits in the proper location for subsequent 
transmission on one of the lines G through K. The 
stored position of the data bits is determined by 
whether the bit was the ?rst, second, third, fourth or 
?fth bit accepted. Thus, at the end of the fifth pulse 
sent on line B by timing and control generator 4, the 
five bits of data provide identification of the remote 
unit that sent the first pulse to timing and control pulse 
generator 4 to trigger this generator. These five data 
bits now stored in serial to parallel data converter 12 
and the serial to parallel conversion of converter 12 has 
been accomplished. This stored data is now available 
on lines G through K. 
Continuing its control sequence. timing and control 

pulse generator now transmits a single pulse to ?ve-bit 
binary to l to 32 decoder 14 via line C, This pulse from 
timing and control pulse generator 4 causes binary de 
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6 
coder 14 to accept the data available on lines G 
through K. Binary decoder 14 interprets this data as a 
binary number that indicates which one of the 32 out 
put lines eminating from binary decoder 14 is to re 
ceive a pulse. This pulse is sent on the appropriate line 
to the one-bit storage device 16 connected to that line. 
The one-bit storage device receiving this pulse then re 
lays this pulse to its associated lamp driver 18 which in 
.turn energizes its associated lamp 20. Assume that 
lamp 2 of the bank of lamps 20 is associated with the 
remote unit in the second floor hallway of the assumed 
apartment building. Then, since it was assumed that a 
person was attacked in the second floor hallway, lamp 
2 of the bank of lamps 20 will be lit. The person moni 
toring master unit 2 will immediately know that some 
one is in trouble in the second floor hallway of this 
building and will immediately dispatch assistance. 
When the appropriate lamp is lit, timing and control 

pulse generator 4 ends its sequence with a single pulse 
on line D. This single pulse on line D erases the infor» 
mation stored in serial to parallel converter 12. Timing 
and control pulse generator 4 then ceases its control 
function until it is again triggered by a pulse on line F 
from a trigger remote unit. However, timing and con~ 
trol pulse generator 4 will continue to provide the tim» 
ing pulses to synchronizing pulse transmitter for trans 
mission to the remote units. 
When a lamp 20 has been lit, it will remain energized 

until it is manually turned off. Manual turn off is ac~ 
complished by manual reset 22 which is coupled to all 
the one-bit storage devices 16. The combination of 
one-bit storage device 16, lamp drive 18 and lamp 20 
forms a bi-stable lamp device that is turned on by the 
pulse from binary decoder 14 and remains on until 
turned off by a pulse from manual reset 22. A line A 
not yet discussed connects timing and control pulse 
generator to stopped state indicator lamp and driver 
10. Line A and stopped state indicator lamp and driver 
10 serve no control function. Stopped state indicator 
and lamp driver 10 include a lamp which may, for ex 
ample, be a green lamp. This lamp remains on when 
timing and control pulse generator 4 is not generating 
a command sequence; or in other words. this lamp is 
energized when none of the remote units has been trig 
gered. When the lamp of stopped state indicator lamp 
is extinguished, the operator at master unit 2 is alerted 
that one of the remote units has been triggered and will 
immediately scan the lamps 20 to determine which re 
mote unit has sent data bits. Timing and control pulse 
generator 4 provides a pulse via line A to turn off the 
lamp of stopped state indicator and driver 10 when it 
receives a pulse on line F and provides a pulse on line 
A to turn this lamp back on when it ceases its command 
sequence. 
FIGS. 3a and 3b together show the logic diagrams of 

a model of a master unit 2 that was constructed as a test 

model to test the invention. The components utilized 
belong to the Motorola Semiconductor Products 
MC70O family of digital resistor~transistor logic inte 
grated circuits. Lines M. N. O. P and Q of FIG. 3a con 
nect to lines M. N. O, P and Q respectively of FIG. 3b. 

Referring first to FIG. 3a. data detector and sychro 
nizing pulse transmitter 30 correspond to data pulse de‘ 
tector 6 and synchronizing pulse transmitter 8 of FIG. 
2. The oscillator 32 (l CPM OCL) together with the 
Schmitt trigger 34, the 40 hz. square oscillator 38, the 
?ip-?ops 40, 42, 44, 46, 48, 50, 52, 54 and 56 and the 
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NAND gates 58, 60 and 62 make up timing and control 
pulse generator 4 of FIG. 2. The flip-?ops 68, 70, 72, 
74 and 76 together with AND gates 78, 80, 82, 84 and 
86 make up serial to parallel data converter 12 of FIG. 
2; and stopped state converter 12 of FIG. 2 and stopped 
state indicator lamp and driver 10 of FIG. 2 are made 
up of ready lamp driver 62 and ready lamp 65 of FIG. 
3a. Power supply 36 provides the necessary power to 
the various components of master unit 2. This power 
supply can be a battery supply but is preferably a utility 
supply if one is available. Of course, a standby battery 
supply could be provided to protect against power fail 
ures. 

In FIG. 3b there is a direct comparison between some 
of the components shown in FIG. 2, therefore. these 
components (the manual reset, the lamp drivers and 
the lamps) have the same numerals in the two figures. 
The pair of NOR gates 88 and 90 associated with each 
of the lamp drivers 18 correspond to the one-bit stor 
age units 16 of FIG. 2; and the NOR gates 92, 94, 96, 
98 I00, I02, I04 and 106 make up five-bit binary to l 
of 32 decoder 14 of FIG. 2. 

Similarly, FIG. 4 is a logic diagram of a typical re 
mote unit 1 again using the above mentioned logic cir~ 
cuits. In FIG. 4, the FM receiver 3, of course, corre 
sponds to FM receiver 3 of FIG. 1; and the AC-DC con 
verter (detector) 31 corresponds to trigger detector 5 
of FIG. 1. The AND gate 33 together with the delay de 
vice 35, the AND gate 37 and the delay device 39 cor 
respond to time delay 7 of FIG. 1. The pair of NOR 
gates 41 and 43 make up start-stop control 9 of FIG. 1, 
and the NAND gate 75 is timing pulse detector 13 of 
FIG. 1. The NAND gate 45 together with the 60 hz.‘ 
square wave generator 47, the OR gate 51, the ampli 
?er 53, the OR gate 55, the AND gate 57, the OR gate 
59 and ?ip-?ops 61, 63, 65, 67, 69, 71 and 73 consti 
tute data pulse generator 11 of FIG. 1. Power supply 
49, of course, supplies the necessary power to the com 
ponents. Again, this power supply can be a battery sup 
ply, but is preferably a utility supply if one is available. 
Of course, a standby battery supply could also be pro 
vided. 
From the foregoing description of the invention, it 

should be obvious that this invention provides an indi 
cation of a distress to a central location and indicates 
the location of the distress. If the remote units are lo 
cated in defined areas such as individual apartment 
units, the location indication will be a speci?c location. 
If the remote units are located in hallways. parks or the 
like, the indication is that assistance is needed in the 
area of the remote unit, each unit being assigned a de 
?ned area. The fact that the remote unit will not specif 
ically pinpoint the location in a park, for example, does 
not detract from the utility of the system. If assistance 
is summoned to the area, the attacker will soon become 
aware of the fact that the area is being searched for the 
victim. In fact, the mere sight ofa policeman in the area 
of the sound of sirens closing in on the area will, in most 
instances, be suf?cient to frighten the attacker away. 
While this may make apprehension difficult, the victim 
is receiving help and this immediate help for the victim 
is certainly of greater importance than apprehension as 
such immediate help may save the victim’s life or at 
least prevent serious bodily harm to the victim. Fur 
ther, a search of the area may turn up the attacker after 
a description is given by the victim. Of course, the per 
son needing assistance may not be one being attacked 
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but may be a person in need of medical help or other 
assistance. Thus, this invention is not limited to use by 
persons being attacked. 
While the master unit and remote units are described 

and shown as being coupled by means of a pair of con 
ductors. it should be obvious that a radio link could 
also be used. The remote unit would be provided with 
a radio transmitter-receiver to transmit the data to the 
master unit and to receive timing signals from the mas 
ter unit. Similarly, the master unit would be provided 
with a radio transmitter to transmit timing signals to the 
remote units and a radio receiver to receive data signals 
from the remote units. 
From the foregoing description, it is apparent that 

this invention provides a system for relaying distress in 
formation to a central location from which assistance 
can be dispatched. Further, the remote units can be 
provided in almost any location. An entire city could be 
covered by such remote units with master units scat 
tered at various locations. The master units can be used 
as described or can be used as a relay to relay informa 
tion to still another location, or the master can operate 
devices other than just the indicator lamps. For exam 
ple, the master unit could operate an audible alarm. a 
tape recorder or a telephone. 

It should also be pointed out that while FIGS. 30. 3b 
and 4 show logic circuit arrangements that have been 
tested and have proved highly satisfactory, it will be ap 
parent to those skilled in the art that various changes 
and modi?cations can be made to these circuits with 
out departing from the spirit and scope of the inven 
tion. Further, it will be obvious to those skilled in the 
art that various changes and modi?cations can be made 
to the circuitry shown in FIGS. 1 and 2 without depart 
ing from the spirit and scope of the invention. In this 
respect, it should be pointed out that the components 
for which only blocks are shown in the various ?gures 
are well known components, and for this reason no spe 
ci?c circuitry or logic diagrams are shown. For that 
matter, all the speci?c circuits used in the remote units 
and the master unit are available on the market. It is the 
arrangement of these circuits and the manner in which 
they are utilized together that constitutes the invention 
as set forth in the claims. 
What is claimed is: 
l. A distress signal relay system comprising: a plural 

ity of remote units and a master unit coupled to said re 
mote units, said plurality of remote units each including 
receiving means to receive a radio frequency distress 
signal and providing an output signal having a time du 
ration greater than a given time duration in response to 
the receipt of said distress signal, and means responsive 
to said output signal of said greater duration for gener 
ating output data pulses during a given time slot deter 
mined by timing pulses received from said master unit 
by each ofsaid plurality of remote units and said master 
unit including means to process data pulses from each 
remote unit, a plurality of lamps at least equal in num 
ber to the number of said plurality of remote units, a 
different one of said plurality of lamps being associated 
with each of said plurality of remote units, and means 
coupled between said means to process said data pulses 
and said lamps for energizing only those lamps for 
which the corresponding remote unit has received a 
distress signal. 

2. A distress signaling relay system as de?ned in 
claim 1 wherein said given duration is ?ve seconds. 
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3. A distress signaling relay system as described in 
claim 2 wherein said means for generating data pulses 
of each said plurality of remote units includes a trigger 
detector coupled to the output of said receiver means. 
a time delay device coupled to the output of said trigger 
detector, a start-stop control device coupled to the out 
put of said time delay device. a data pulse generator 
coupled to the output of said start-stop control device 
and a timing pulse detector coupled between said mas 
ter unit and said time delay device. 

4. A distress signal relay system as defined in claim 
3 wherein said means to process said data pulses is cou 
pled to the output of said data pulse generator of all of 
said plurality of remote units. 

5. A distress signal relay system as de?ned in claim 
4 wherein said means to process said data pulses in 
cludes a timing and control pulse generator coupled to 
said data pulse generator, a serial to parallel data con‘ 
verter coupled to said data pulse generator and to said 
timing and control pulse generator and a binary de 
coder coupled to said serial to parallel data converter. 

6. A distress signal relay system having a plurality of 
remote units, each said remote unit comprising: a radio 
receiver for receiving said distress signal, a trigger de 
tector coupled to the output of said radio receiver, a 
time delay device coupled to the output of said trigger 
detector, a start-stop control device coupled to the out 
put of said time delay device, a data pulse generator 
coupled to said startastop control device; a timing pulse 
detector coupled to said time delay device and cou 
pling means to couple the said timing pulse detector 
and the said data pulse generator of all of said plurality 
of remote units to a master unit. 

7. A distress signal relay system as de?ned in claim 
6 wherein said master unit comprises a synchronizing 
pulse transmitter coupled to said coupling means; a 
data pulse detector coupled to said coupling means; a 
serial to parallel data converter; a timing and control 
pulse generator coupled to said synchronizing pulse 
transmitter, said data pulse detector and said serial to 
parallel data converter; a binary decoder coupled to 
said serial to parallel data converter and to said timing 
and control pulse generator, a plurality of lamps at least 
equal in number to the number of said plurality of re 
mote units, and individual lamp energizing and de 
energizing means coupled between each said plurality 
of lamps and said binary decoder. 

8. A distress signal relay system as de?ned in claim 
7 wherein a manual reset means is coupled to all said 
lamp energizing and de~energizing means to manually 
de-energize any energized lamp of said plurality of 
lamps. 

9. A distress signal relay system as de?ned in claim 
8 wherein a stopped state indicator lamp and driver are 
coupled to said timing and control pulse generator. 

10. A distress signal relay system as de?ned in claim 
7 wherein said trigger detector is an AC-DC converter 
detector. 

11. A distress signal relay system as defined in claim 
10 wherein said time delay device comprises: a first 
time delay circuit coupled to said converter detector; 
a ?rst AND gate having a ?rst input coupled to said 
time delay circuit. a second input coupled to said con 
verter detector and an output; a second AND gate hav 
ing a first input coupled to said output of said ?rst AND 
gate. a second input coupled to said timing pulse detec 
tor and an output; and a second time delay circuit cou 
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pled between said output of said second AND gate and 
said start~stop control device. 

12. A distress signal device as defined in claim ll 
wherein said start-stop control device comprises: a first 
NOR gate having a ?rst input coupled to said second 
time delay circuit, a second input coupled to said data 
pulse generator and an output and a second NOR gate 
having a ?rst coupled to said output of said ?rst NOR 
gate, a second input coupled to said data pulse genera 
tor and an output coupled to said data pulse generator. 

13. A distress signal relay system as de?ned in claim 
12 wherein said data pulse generator comprises a 
NAND gate having ?rst and second inputs and an out 
put, means to couple said ?rst input of said NAND gate 
to said output of said second NOR gate of said stop 
start control device; a square wave generator coupled 
to said second input of said NAND gate; a plurality of 
cascaded flip-?op circuits coupled to the output of said 
NAND gate, a ?rst OR gate having a plurality of inputs 
and an output; means to couple a different one of said 
plurality of said ?ip-?ops to each of said plurality of in 
puts of said first OR gate; an AND gate having first 
input coupled to said output of said ?rst OR gate, a sec 
ond input coupled to said second input of said second 
NOR gate of said start-stop control device and an out 
put; a second OR gate having ?rst input coupled to said 
output of said AND gate of said data pulse generator. 
an output coupled to a first input of said timing pulse 
detector and a second input; means to couple said sec 
ond input of said second OR gate to said output of said 
second OR gate; an amplifier having an input coupled 
to said output of said AND gate of said data pulse gen 
erator and an output; a third OR gate having a ?rst 
input coupled to said output of said amplifier; an out 
put coupled to a second input of said timing pulse de 
tector and a second input and means to couple said sec 
ond input of said third OR gate to said output of said 
third OR gate. 

14. A distress signal system as de?ned in claim 13 
wherein said timing and control pulse generator com 
prises a one cycle per minute oscillator coupled to said 
synchronizing transmitter; a Schmitt trigger; a 40 Hertz 
square wave oscillator, a plurality of cascaded ?ip-?ops 
coupled to said 40 Hertz square wave oscillator; a ?rst 
NAND gate having a plurality of inputs and an output 
coupled to one of said ?ip-?ops of said plurality of ?ip 
flops; means to couple each ?ip-?op of said plurality of 
flip—flops to a different one of said plurality of inputs of 
said ?rst NAND gate; a ?rst flip~?op coupled to said 
data detector and to one of the ?ip-?ops of said plural 
ity of flip-flops; a second NAND gate having a first 
input coupled to said ?rst ?ip-?op, a second input cou 
pled to said Schmitt trigger, a third input and an output; 
a second flip-flop coupled to the output of said second 
NAND gate; a third ?ip-flop coupled to said second 
?ip-?op; a fourth ?ip-flop coupled to said third ?ip 
?op; a ?fth ?ip~?op coupled to said fourth ?ip-?op; 
means to couple said second, third, fourth and ?fth ?ip 
?ops to one ?ip-?op of said plurality of flip~?ops; and 
a third NAND gate having a ?rst input coupled to the 
common point of said second and third flip-?ops, a sec 
ond input coupled to the common point of said third 
and fourth flip-?ops and a third input coupled to the 
common point of said fourth and ?fth ?ip~?ops and an 
output coupled to one of said plurality of inputs of said 
?rst NAND gate and to said input of said second 
NAND gate. 
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15. A distress signal relay system as de?ned in claim 
14 wherein said serial to parallel data converter com 
prises: a plurality of cascaded ?ip-flops; means to cou~ 
plc the first of said plurality of cascaded ?ip-?ops to 
said output of said second NAND gate of said timing 
and control pulse generator; a plurality of cascaded 
AND gates each having two inputs and an output; 
means to couple said first input of all of said plurality 
of AND gates to one ?ip-flop of said plurality of ?ip 
?ops of said timing and control pulse generator; means 
to couple said second input of each of said plurality of 
AND gates to a different one of said plurality of ?ip 
flops of said serial to parallel data converter; and means 
to couple the output of each of said plurality of AND 
gates to said five-bit binary decoder. 

16. A distress signal relay system as defined in claim 
15 wherein said individual means to energize and de 
energize said plurality of lamps each comprises: a one 
bit storage device and a lamp driver coupled between > 
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said one-bit device andone of said plurality of lamps. 

17. A distress signal relay system as de?ned in claim 
16 wherein said binary decoder comprises a plurality of 
NAND gates each having a plurality ofinputs and a sin 
gle output; means to couple the output of each NAND 
gate of said "plurality of NAND gates to a different one 
of said one-bit storage devices; means to couple the 
outputs of said plurality of AND gates of said serial to 
parallel data converter to a different input of said plu 
rality of inputs ‘of all of said plurality of NAND gates. 

18. A distress signal relay device as defined in claim 
17 wherein each said one-bit storage device comprises 
a first and second NOR gate. 

19. A distress-signal relay system as defined in claim 
18 wherein said means to couple said master unit to all 
of said plurality of remote units comprises a pair of 
conductors. _ g 


