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Alarm apparatus (10) which generates a repetitive sound wave (14) having at least two pulses of predetermined frequencies within a
predetermined interval of time. A resonator (46) generates the clock frequency therefor. The resonator may have a low tolerance of less
than about 0.1 percent so that at least two pulses may be detected by a receiver (16) having a similarly low tolerance. A plug (26) is
inserted into the alarm housing (20) to maintain circuitry (12) for initiating operation thereof open. Pulling of the plug from the housing
allows the circuitry to close to initiate operation of the alarm. A push button (140) is provided on the end of the plug to close the circuitry
for initiating operation of the alarm while the plug is inserted into the apparatus. Once the alarm has been initiated, the circuitry is such
that the alarm cannot be inactivated except by removal of the internal power source (30).
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PERSONAL ALARM APPARATUS

The present invention relates generally to
alarm apparatus. More particularly, the present
invention relates to apparatus which a person may
carry on his or her person for effecting an alarm

5 in case of personal attack or other danger.

The transmission of sound rather than radio
frequency signals to a receiver device, as
disclosed in U.S. patent 4,473,821 to Yange et
al, the disclosure of which is incorporated

10 herein by reference, has the added advantage of
producing of loud noise to attract the attention
of people in the vicinity as well as summoning
aid by means of the receiver device. A sound
wave transmitter also advantageously does not

15 require compliance with various FCC licensing and
procedural requirements.

The personal acoustic alarm system of Yang
et _al includes a miniature portable transmitter
which, when activated by a user, produces an

20 audible alarm signal in the audio range for a
fixed duration or until the power supply is
exhausted to alert persons in the area of the
signal transmitter. This audio alarm signal is
formed by a plurality of simultaneously generated

25 individual audio frequency sonic signals each of
which is supposed to have a different audio
frequency. Each of the signals is generatéd by
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an oscillator. Receiver units mounted in fixed
locations are tuned to receive the audio
frequency sonic signals from a specific
transmitter or group of transmitters. The
receiver unit acts, through a central control
unit, to provide some alarm action such as
sounding a siren, turning on a strobe light, or
dialing a telephone number.

Other patents illustrating the state of the
art of personal alarms include U.S. patents
5,196,825 to Young, 5,115,224 to Kostusiak et al,
4,996,517 to Kringen et al, 4,737,758 to Meikgin
et al, 4,587,516 to Hiraki, and 3,914,692 to
Seaborn, Jr.

The transmitter oscillators for producing
such sound waves have conventionally been RC
circuits. Commercially available RC circuits at
best typically have tolerances of 1 percent on
the resister and 5 percent on the capacitor to
provide an overall tolerance between 1 percent
and 5 percent. Such a tolerance range requires a
broadband receiver. Since the tolerances for
each individual frequency may vary and therefore
overlap with similar frequency transmissions of
other transmitters in the "real world" and since
such tolerances are broad enough to encompass
various background noises again found in the
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"real world", the use of a broadband receiver may
inadequately distinguish between inputted
frequencies from the corresponding transmitter
and inputted frequencies generated by one or more
other sources.

When faced with personal attack, it is
considered desirable not only to attract the
attention of other people in the vicinity but
also to produce a sound which is irritating to
the ears so that an attacker has an incentive for
leaving. A sound produced merely by a plurality
of frequencies, as in the Yang et al apparatus,
may be too regular and therefore too monotonous
to have the desired irritating effect.

It is accordingly an object of the present
invention to provide a personal alarm system
which generates and transmits a more precise low-
tolerance audible signal so that the receiver is
not activated except upon receipt of a signal
from the personal alarm transmitter.

It is a further object of the present
invention to provide such an audible signal which
is irritating to the ears.

It is a still further object of the present
invention to provide such a personal alarm
transmitter that, once activated, cannot be

PCT/US94/09866
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deactivated except upon removal of the power
source.

It is yet another object of the present
invention to provide such a personal alarm
transmitter which can be activated personally or
set up for activation by movement of a door or
the like thereagainst yet cannot be activated
accidentally by the user and, once activated,
cannot be deactivated except by removal of the
power source.

It is still another object of the present
invention to provide such a personal alarm system
which is rugged, reliable, effective, and
inexpensive.

In order to provide a low-tolerance sound
wave transmission in a personal alarm system, in
accordance with the present invention, a
resonator, instead of a conventional RC circuit,
is provided for generating a predetermined clock
frequency, and the sound wave pattern is provided
to have at least two pulses of predetermined
frequencies within a predetermined interval of
time.

The personal alarm may also have a rip cord
or other means for pulling a plug therefrom,
effecting voltage input to a first controller
port after which the controller will effect

PCT/US94/09866
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continuous sound transmission as long as voltage
is supplied to a second port, the power source
being connected for continuous voltage supply to
the second port, i.e., without switches or the
like for interrupting the power supply. For
placing of the alarm next to a door or the like
for activation by movement thereof, in accordance
with the present invention, a switch such as a
push button is provided on the plug and operable
by movement of the door thereagainst for '
alternatively effecting momentary voltage input
to the first port whereby removal of the plug is
not required to activate the alarm. Preferably,
means are provided for preventing accidental
activation which could result from inadvertent
pressing of the button by the user while the
personal alarm is being carried around.

The above and other objects, features and
advantages of the present invention will be
apparent in the following detailed description of
the preferred embodiments thereof when read in
conjunction with the accompanying drawings
wherein the same reference numerals denote the
same or similar parts throughout the several
views.

PCT/US94/09866
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Brief Degcription of the Drawings
FIG. 1 is a diagrammatic view illustrating

the use of a personal alarm system which embodies
the present invention.

FIG. 2 is a perspective view of a
transmitter for the personal alarm system.

FIG. 3 is a schematic view of a circuit for
the transmitter.

FIG. 4 is a block diagram for a receiver for
the personal alarm system.

FIG. 5 is a graph of the power spectrum for
an illustrative sound wave for which the
transmitter controller may be programmed.

FIG. 6 is side view of a partially assembled
plug used for activating the transmitter.

FIG. 7 is a side view of the plug, fully
assembled, and illustrated inserted into the
transmitter housing.

FIG. 8 is a view taken along lines 8-8 of
FIG. 7.

FIG. 9 is a schematic view illustrating the
connection between the plug and the transmitter
circuit.

Detailed Description of the Preferred Embodiments
Referring to FIGs. 1 and 2, there is

illustrated generally at 10 personal alarm
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apparatus including a transmitter 12 of a sound
or audible wave 14 and a receiver 16 therefor.

The transmitter 12 is preferably miniature,
i.e., small enough to be carried in one’s purse
or in one’s hand, and it may have an appendage
with a hole 18 for a key chain. A test button is
illustrated at 22 and an optional strobe light at
23. The dimensions of the transmitter casing 20
may, for example, be 3 1/2 inch by 2 1/4 inch by
1 1/4 inch. The strobe light 24 may protrude
perhaps about 1 1/4 inch from a side having a
dimension of 3 1/2 inches. The casing or housing
20 comprises two halves connected at seam 15 by
perhaps 4 screws (not shown) inserted from the
bottom half. The screws may be covered with a
label and a pouch (not shown) provided in which
the alarm unit 12 may be carried. The casing 20
may be composed of an opaque polycarbonate or ABS
material or other suitable material.

A plug 26, illustrated in greater detail in
FIGs. 6 to 9, is inserted into the casing 20 to
maintain the transmitter inactivated. By pulling
the plug 26 out of the casing 20 by suitable
means such as the rip cord 28, the transmitter is
activated for transmission of sound wave pattern
14, as described in greater detail hereinafter.
By "sound wave", as used herein and in the '

PCT/US94/09866
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claims, is meant a wave having frequencies within
the normal range of hearing of the human ear.
However, not all frequencies within the wave need
be within this audible range. 1In order to
prevent a culprit from inactivating the alarm,
the transmitter 12 cannot be inactivated by re-
inserting the plug 26 but requires instead the
removal of or loss of power from the power
source, i.e., the battery 30 which is within the
casing 20.

The receiver 16, which may be one of many
permanently installed in parking lots, garages,
parks, factories, and the like where the alarm
system may be needed, is tuned to receive the

‘sound wave 14 and automatically page or call for

help as illustrated by signal 40, by means such
as for example, a pager transmitter 32, including'
antenna 34, and cellular phone 36, including
antenna 38 (FIG. 4), or effect other suitable
action. In addition or alternatively, the
receiver 16 may also sound as an alarm by means
of alarm circuit 212 (FIG. 4).

Referring to FIG. 3, there is shown
generally at 42 the electrical circuit for the
transmitter 12. The circuit includes a suitable
digital micro-controller 44 which is suitably
programmed to generate the predetermined sound
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wave pattern 14, which may have a power spectrum
such as shown in FIG. 5. An example of a
suitable controller means which may be used for
this purpose is Motorola micro-controller
68HCO5K1, which is shown to have 16 input/output
ports or pins. A program for producing the sound
wave pattern 14 having a power spectrum as shown
in FIG. 5 is contained in an appendix to this
specification.

A clock frequency input to the micro-
controller 44 via port 16 is provided by
oscillator 46, which will be described in greater
detail hereinafter.

The battery 30, which may be 9 volt,
supplies electrical power via ‘line 54 and a
suitable voltage regulator 48 to the micro-
controller 44, the voltage regulator 48 reducing
the voltage to a suitable level of perhaps 5
volts for the micro-controller 44. A pair of
parallel noise filtering capacitors 50 and 52 are
provided with the voltage regulator 48, which may
be of the type 78L05 manufactured by Motorola,
Inc. of Schaumburg, Illinois. Power for
controller operation is applied through pins 1
and 14.

The sound wave output from the micro-
controller 44 at ports 11 and 12 is via |

PCT/US94/09866
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amplifying transistors 56 and 58, operated push-
pull, to transformer 60 and a suitable piezo-
speaker 62. The bases for transistors 56 and 58
are connected to the ports 12 and 11 respectively
via suitable resisters 64 and 66 respectively,
each resister being perhaps about 100 ohm. The
transistors 56 and 58 may perhaps be type 2N4401.
Power for the speaker 62 may be provided by the
battery 30 via line 68 without passage through a
voltage regulator so that maximum battery output
may be provided for sound generation.

Transformer 60 is a step-up transformer which is
selected to match the impedance of the
piezo-speaker 62. The intensity of the generated
sound is desirably in the 125 to 130 decibel
range.

Micro-controller port 10 is provided for
operation of the strobe light 24 via line 70 and
resister 72 and diode 74 in series with the base
of switching transistor 76. Also connected to
the base of transistor 76, in parallel therewith,
is a switch 78 which is connected to battery 30
via resister 80. The switch 78 may be opened or
closed perhaps by turning the strobe light lens
90 degrees, closing the switch 78 causing the
strobe 24 to operate independently of the alarm.
Resisters 72 and 80 may perhaps be 200 ohm and
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560 ohm respectively. Diode 74 may be
type 1N4148, and transistor 76 may be
type 2N4401. ‘

The emitter of transistor 76 is connected to

5 negative DC input, and the collector thereof,

which is connected to a common point or floating
ground 77, is connected via filter capacitor 82
to positive DC input line 84. Line 84 is
connected to the secondary of step-up transformer

10 86 via line 88 and resister 90, which may perhaps
be 560 ohms. One side of the primary of
transformer 86 is connected to line 84, and the
other side is connected to the collector of
transistor 92, which acts as a fly-back inverter

15 having its base connected via feed-back inductor
94 to line 88. A diode 93, which may be type
1N4937, is placed in line 96 in series with the
secondary of transformer 86, and charging
capacitor 95 is placed in parallel. Thus,

20 inductor 94 continues to feed back in one
direction until the transformer 86 voltage
saturates, the voltage build-up in that direction
ceases and collapses, then the voltage builds up
in the opposite direction with a result that a

25 voltage of perhaps about 350 volts may be built-
up on the secondary of transformer 86.
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The line 96 carrying the voltage of perhaps
about 350 volts from the secondary of transformer
86 is connected to a cathode 108 of a gas
discharge lamp or ionization chamber 110, which
is a conventional flash tube commonly used in
photographic cameras, for the strobe light 24.
The anode 112 of the chamber 110 is connected to
the floating ground 77.

A circuit portion 106 branching from line 96
and in parallel with capacitor 95 comprises step-
up transformer 98 with bi-direc-tional diode 100
and charging capacitor 102 in series therewith.

A resister 104, one end of which is connected to
floating ground 77, is connected to the circuit
portion 106 between the capacitor 102 and the
diode 100. The values of capacitor 102 and
resister 104 are chosen so that it takes a
predetermined time such as perhaps about 1 second
to charge the capacitor 102 to a predetermined
breakover voltage of perhaps about 90 volts. For
example, the capacitor and resister values may
perhaps be 0.22 mf and 8.2 megohms respectively.
The bi-directional diode 100, which may be part
No. K1050E made by Teccor Electronics, Inc. of
Irving, Texas, does not conduct either way until
this breakover voltage is exceeded.
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The secondary of transformer 98 is connected
between line 96 and a metallic ring 114 which
surrounds the cathode 108. The chamber 110 is
filled with an ionizing gas such as perhaps
xenon. The trigger transformer 98 has a ratio
such as to produce in excess of a predetermined

voltage such as 3,000 volts which is in the form

of a pulse at each time interval when the bi-
directional diode 100 conducts. Thus, its ratio
may perhaps be about 33:1. This high voltage
pulse is impressed on the metallic ring 114 to
ionize the gas, and the voltage in line 96 from
the secondary of transformer 86 arcs through the
ionized gas between the cathode and anode 108 and
112 respectively to cause a flash of the strode
light 24 at each interval of perhaps 1 sec.

It should be understood that the present
invention does not require a strobe light in
combination with the alarm and that, if provided,
the circuitry for the strobe light may take any
suitable form. Suitable circuitry for strobe
lights is within the purview of one of ordinary
skill in the art to which this invention
pertains. It should be understood that the alarm
device 12 may suitably contain other auxiliary
devices as may be desired.

PCT/US94/09866
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If the strobe light 24 is optionélly not
provided, its lens 25, which is received in a
groove (not shown) of the casing portion therefor
and composed of transparent polycarbonate or
other transparent tough plastic, is replaced by a
flat disk which may be composed of the same
material as that of which the casing 20 is
composed.

The controller 44 is programmed so that when
switch 116, which may be on a side of the casing
20 opposite to switch 22 and therefore not shown
in FIG. 2, is open, the strobe 24 and alarm 62
alternate, perhaps every 7 seconds with the
strobe 24 flashing at a rate of perhaps 1 flash
per second. If the switch 116 is closed, voltage
input from line 54 to controller port 7 causes
the alarm only to sound. If switch 78 is closed,
the strobe 24 is on independent of the alamm,
i.e., power is supplied directly from the battery
30 through resister 80 to the base of transistor
76 (thus by-passing the controller program) for
turning it on. The switch 78 may be set up to be
closed by turning the strobe lens 90 degrees or
may be provided as a separate switch on the
casing or as part of switch 116, i.e., a three-
way switch, or as otherwise may be suitable. Use
of the strobe light only may be desired, for

PCT/US94/09866
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example, while jogging or hunting when it is only
necessary to be seen by others. Pressing of test
button 22 closes a circuit to supply power from
line 54 to controller port 6, the controller 44
being programmed to operate as long as the test
button is pushed to close the circuit and ceases
operation when the test button is released.
Operation of the plug 26 will be described
hereinafter.

Referring to FIG. 4, the sound 14 provided
by the speaker 62 is picked up by a suitable
microphone 200 of the receiver 16. After the
sound level is suitably increased in a suitable
pre-amplifier 202, it is passed to two or more
notch or band-pass filters 204 each of which
passes only a specific frequency pulse. For
example, there may be four notch filters 204, as
illustrated by the four arrows emanating
therefrom in FIG. 4. The frequencies for filters
204 are selected to match frequencies generated
by the transmitter 12 to a tolerance of about
0.1 percent or better for precise frequency pulse
detection, for reasons which will be more
apparent later. 1In order to achieve such a
tolerance, each notch filter comprises a pair of
tone filters having overlapping bands so that
only a frequency pulse within the overlapping

PCT/US94/09866
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range, which is selected to be within about a
0.1 percent tolerance, is detected. Such a tone
filter may be Signetics part No. NE567. These
pulses at about a 0.1 percent tolerance are
passed to a pulse counter divider stage 206.
With only normal background noise being
picked up by the microphone 200, the filters 204
would not pass many of the pre-selected pulses
very often. But when the transmitter 12 is
generating sound 14 and it is picked up by the
microphone 200, the notch filters 204 will each
pass through its specific frequency pulse which
is in the sound 14 to the pulse counter divider
stage 206. The pulse counter divider stage 206
is gated on and off by a suitable gate stage 208.
The gate 208 is timed to stay on for a specified
interval of time to determine that each of the
designated pulse frequencies is received and
perhaps that one or more of them is received a
predetermined number of times. The gate 208,
whose time interval may be set, for example, to
be equal to two cycles of the generated sound 14
may, for example, be Signetics part No. NE555.
If the pulses are detected, as required,
within the specified time interval, the pulse
counter divider 206 provides a signal to a
suitable output switch 210 which may close a
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circuit to power the alarm circuit 212, which may
be the same as the alarm circuit in the
transmitter 12 and providing a sound output
through siren or piezo-speakers 214. A manual
push button 216 may be provided for manual
activation of alarm circuit 212. 1In addition or
alternatively to powering the alarm circuit 212,
the switch 210 may also turn on the pager
transmitter 32 or cellular phone 36 or other
suitable equipment. The receiver circuitry may
be powered by, for example, a 12 volt DC battery,
120 volt AC, or it may have a replaceable
rechargeable battery. Such a receiver system 16
may, for example, be installed in a 12 inch x

12 inch x 4 inch box which may be mounted on a
wall or support pillars.

Referring back to FIG. 3, the controller 44
desirably produces stable high frequency
oscillations at perhaps 4.0 mega-hertz. The
desired stability cannot be achieved with the
commercially available RC circuits having
tolerances in excess of 1 percent. A tolerance
of about 0.1 percent is desired in order to avoid
false triggering of the receiver 16 while
maintaining uniformity from unit to unit so that
the transmitter may be mass produced
inexpensively for use by the public reliably. In
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order to achieve a tolerance of about

0.1 percent, in accordance with the present
invention, oscillator 44 for generating the clock
frequency is a resonator. By "resonator", as
used in this specification and the claims, is
meant a device composed of a ceramic material or
other piezo-type of material which, when a
voltage is applied, will resonate at a given
frequency. Such resonators or surface acoustic
wave (SAW) filters are currently used in
computers for generating precise frequencies and
are to be distinguished from RC circuits. A
resonator may desirably provide a clock frequency
tolerance in the range of 0.1 percent, i.e.,
within 0.1 percent of the desired clock
frequency, and, when divided by the controller
44, an even better tolerance for the audio
frequencies.

The resonator 46 receives voltage input
through controller ports 14 and 15 and outputs a
clock frequency of perhaps about 4 megahertz to
controller port 16 wherein a buffer capacitor
(not shown) internally of the controller filters
the clock frequency to run the controller timing
without the load affecting the clock frequency.

Referring to FIG. 5, there is illustrated
the power spectrum for an exemplary wave pattern
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14 for desirably producing a distinctive sound
which is irritating to the human ear. This sound
may be described as a series of square wave
pulses of variable pitch with superimposed waves
providing a complex wave form. The controller 44
is programmed to modify the clock frequency
output of the resonator 46, in accordance with
principles commonly known to those of ordinary
skill in the art to which this invention
pertains, to produce the sound wave pattern 14 on
a repetitive basis of perhaps 4 cycles of the
wave pattern each second. This requires suitably
dividing the clock frequency output of the
resonator 46 to the audible range. The power

- spectrum for the sound wave pattern includes a

plurality of fixed pitch distinct individual
sound pulses, illustrated at 120 and 121,
repeated in each cycle, thus producing a
distinctive sound pattern. Except for the pulses
120 and 121, which are in a hearing range of -17
to +3 dB, most of the frequencies in the power
spectrum of the wave output are generally outside
the normal audible range or only slightly
audible. Thus, the four pulses 122 are generally
out of the audible range and should be
disregarded. The five pulses 120 are programmed
into the wave to have low frequencies betweén

PCT/US94/09866
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about 3.2 and 5.8 kilohertz at a loud level
approaching 3 dB. The three pulses 121 are
programmed into the wave to have high frequencies
between about 9.6 and 12 kilohertz at a loud
level in excess of -17 dB. The repetitive rate
of relatively high and relatively low frequencies
is provided to give the sound a wobulating
effect, similar to that of a police siren, with
the loud high and low frequency pulses 120 and
121 (a combination of shrill and base sounds in
sequences unpredictably displeasing to the ear)
thus to provide an annoying or irritating
characteristic to the sound. With the use of the
low-tolerance resonator, such a distinctive sound
pattern may be precisely duplicated for
maintaining uniformity during mass production of
the transmitter units 12 for widespread use
without false triggering of the receivers 16.

For example, by selecting three frequencies
from the five frequencies 120 in the range of
about 3.264 to 5.8 kilohertz and the last
frequency pulse 121 at about 12 kilohertz, a
unique combination of frequency pulses may be
obtained which is highly unlikely to be in other
alarms or in background noise within the time
interval for the gate 208. The previously
discussed low-tolerance notch filters 204 must

PCT/US94/09866
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therefore pass each of these four frequency
pitches respectively during the selected time
interval for the gate 208 for the output switch
210 to be activated.

As the number of distinctive frequency
pulses to be passed by the notch filters 204
(four in the above example) is increased, the
chances of false triggering are reduced. The
time interval of the gate 208 is préferably
selected to equal the time interval of two cycles
of the pattern (perhaps about 1/2 sec.).
However, it should be understood that, in
accordance with the present invention, as little
as two frequency pulses may be selected for
passing the notch filters 204 during the gate
time interval for activating the receiver 16.
The repetitive rate of the sound pattern also
allows the gate 208 to count the number of each
of the pulses passing the notch filters 204
during a time interval of perhaps 2 seconds and
activating the receiver 16 only if the count for
each of the pulses is correct. Once a first of
the frequency pulses is passed to start the time
interval, if the count during the time interval
ig not correct, then the gate 208 will not
activate the receiver 16 and will be re-set to
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wait for passage of another of the frequency
pulses.

The microphone 200 picks up various sounds
including background noises in its surrounding
area. In the example, the amplified sounds are
passed to the band-pass filters 204 which are
selected respectively for the 3.292 kilohertz
frequency of the first of the pulses 120 as well
as the three other frequencies of the selected
pulses. The repetition rate for the sound wave
14 in the example is calculated to be about
328.5 msecs. The repetition rate is very precise
since it is derived from the low-tolerance clock
frequency. This translates into about
3.044 hertz for the wave 14. When the first
frequency pulse is passed or recognized, a gate
pulse is started. If the gate is opened for a
two-second time interval, there should be a total
count of about 6 counts (3.044 x 2) for a
specific frequency pulse. In order to activate
the receiver 16, the gate 208 must check that the
four distinct frequency pulses have been received
and may also be required to check that the total
count of one of the pulses in the two-second
interval is 6. If both of these conditions are
met, the gate 208 will initiate activation of the
receiver 16. Again, it should be understood that
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while the present invention may incorporate
various combinations of pulses to be passed and
counting thereof, as in the above example, the
present invention only requires the detection of
two or more frequency pulses within a
predetermined time interval.

Referring again to FIG. 3, power through
line 54 is continuously available to pin or port
4 of the controller 44. The controller 44 is
programmed so that momentary power to port 5 will
initiate operation of the transmitter 12 which
cannot be stopped unless power is removed from
port 4. Insertion of the plug 26 into the casing
20, as shown in FIG. 2, serves to maintain the
line or terminal 130 to port 5 disconnected from
the line or terminal 132 to power supply line 54
so that power from line 54 is prevented from
application to port 5 to thereby prevent
activation of the transmitter 12. Pulling of the
plug 26 from the casing 20 by means of rip cord
28 or otherwise causes electrical connection
between terminals 130 and 132 whereby voltage
from battery 30 is supplied through port 5 to
activate the program of controller 44 and thereby
activate operation of the transmitter. The
controller 44 is programmed so that, once
activated by power to port 5, it cannot be
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inactivated and thus the transmitter operation
cannot be stopped as long as power is supplied to
port 4. Thus, transmitter operation cannot be
stopped by disconnecting port 5 from power supply
line 54 by re-insertion of the plug 26 into the
casing 20.

There are times when it may be desirable to
activate the transmitter 12 under conditions
wherein it is not feasible to pull the plug 26
from the casing 20. For example, it may be
desired to place the transmitter 12 adjacent to a
door in such a manner that movement of the door
during opening thereof by an intruder will
activate the alarm. In order to effect alarm
operation by such door movement, in accordance
with the present invention, a push button 140 is
connected to plug 26 to protrude therefrom.

Thus, when the alarm unit 12 is placed next to a
door with the push button 140 adjacent the door,
movement of the door by an intruder may push or
operate the push button 140 to activate the alarm
unit 12, as hereinafter discussed. The pushing
of the push button 140 need only be momentary
since, once the controller 44 is activated by
power to port 5, it no longer needs power to port
5 and will continue operating as long as power is
supplied to port 4.

PCT/US94/09866
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Referring to FIGs. 6 to 9, the plug is
insertable in a jack 142 having three prongs 1,
2, and 3. Prongs 1 and 3 of the jack are
connected to terminals 132 and 130 for power
supply line 54 and controller port 5
respectively. Terminals 2 and 3 are connected by
line 144. Connection between jack terminals 1
and 2 may be disconnectedly made by connection
disconnectedly of line 146 to jack portion 148,
which is suitably insulated from jack portion
150, jack portion 148 being connected to terminal
1 and jack portion 150 being connection to jack
terminal 3 as well as jack terminal 2. When jack
terminals 1 and 2 are connected, power through
line 54 is supplied therethrough to controller
port 5. Disconnection of jack terminal 1 from
jack terminal 2, as illustrated schematically at
152, opens the circuit so that power through line
54 is not supplied to controller port 5.

The push button housing 154 contains two
lines 156 and 158 which are insulated from each
other and which are connectable by the push
button 140, as illustrated at 160 in FIG. 9.

Push button lines 156 and 158 are soldered or
otherwise suitably connected to lines 162 and 164
respectively of plug 26.
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The plug 26 has a hollow barrel portion 166
and a tip portion 168 which is insulated
therefrom by a ring 170 of insulating material or
by other suitable means. Line 164 is soldered or
otherwise suitably attached to barrel portion
166, which includes a ledge portion 172 for
engaging the jack opening 174 for precisely
positioning the plug relative to the jack for
making suitable electrical connection and
disconnection as needed. Line 162 extends
through hollow interior of barrel portion 166 and
is soldered or otherwise suitably attached to the
plug tip 168. Thus, push button lines 156 and
158 are electrically connected to the insulated
tip 168 and barrel portion 166 respectively.

When the plug 26 is inserted into the jack
142, the tip 168 contacts the jack portion 148
and thus makes electrical connection between push
button line 156 and power supply line 54. The
tip 168 also breaks contact between jack pins 1
and 2 and thus disconnects the electrical
connection between line 132 (which is
electrically connected to the battery 30 via line
54) and line 130 for controller port 5 so that
electrical power is not supplied to controller
port 5. The barrel portion 166 contacts the.jack
portion 150 and thus makes electrical connection
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between push button line 158 and controller port
5. By pressing momentarily the push button 140,
as illustrated at 160, to engage the terminals of
lines 156 and 158, electrical connection is made
for supplying electrical energy from battery 30
through line 54 and through lines 156 and 158 to
controller port 5 for initiating operation of the
controller 44 and thus the alarm unit 12. As
previously discussed, subsequent release of the
push button 140 and the consequent removal of
power from controller port 5 will not inactivate
the alarm unit 12.

In construction of the plug/push button
assembly, the rip cord loop 28, which may be
composed of nylon or other suitable material and
which may be perhaps about 9 inches in length, is
passed between the lines 156, 162 and 158, 164
thereof before they are soldered together, as
illustrated at 176, or otherwise suitably
connected. The assembly is then molded in soft
plastic or other suitable material to provide a
housing 178 with the rip cord 28 extending
through the housing wall on opposite sides
thereof.

In order to prevent the push button 140 from
being depressed and accidentally activating the
alarm while carrying the alarm around, in
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accordance with the present invention, a
protective cap 180 is provided to protectively
cover the push button 140 so that it may not be
accidentally pushed during normal use. The cap
180, which is composed of a soft plastic such as
vinyl or other suitable material, has a
cylindrical wall 182 extending between upper and
lower walls 184 and 186 respectively, thus
providing a hollow interior. Lower wall 186 has
an aperture 188 sized so that the cap 180 can be
press fit over housing 178, as illustrated in
FIG. 7, so that the upper wall 184 is
protectively spaced from the push button 140.

In order that the cap 180, when removed from
the housing 178, may be retained with the alarm
unit 12 so that it is not lost, the upper wall
184 has a pair of spaced apertures, illustrated
at 190, for passage of the rip cord 28. Thus,
when removed from the housing 178, the cap 180
remains attached to the rip cord 28. A narrow
slot 192 extends between and opens into the
apertures 190 to permit insertion of the rip cord
28 into the apertures or disengagement therefrom.

It should be understood that, while the
invention has been described in detail herein,
the invention can be embodied otherwise without
departing from the principles thereof, and such
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other embodiments are intended to come within the

scope of the present invention as defined in the
appended claims.

EXHIBIT
Program for
Microcontroller 44
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What is claimed is:

1. Alarm apparatus comprising controller means
for generating a repetitive sound wave having at
least two pulses of predetermined frequencies
within a predetermined interval of time, a
resonator for generating a predetermined clock
frequency for the sound wave, and means for
transmitting the sound wave.

2. Alarm apparatus according to claim 1 wherein
said resonator has a tolerance of less than about
0.1 percent.

3. Alarm apparatus according to claim 1 wherein
said resonator is a ceramic resonator.

4, Alarm apparatus according to claim 1 further
comprising power supply means, said controller
means having at least a first port and a second
port, means for supplying power to said first
port to initiate operation of said controller
means, and means free of switches for connecting
said power supply means to said second port so
that, after initiation of said controller means
by supply of power to said first port, said
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controller means continues to operate until the
supply of power to said second port is removed.

5. Alarm apparatus according to claim 1 further
comprising strobe light means and means for
connecting said strobe light means to said
controller means for operation alternately with
said sound wave generating means.

6. Alarm apparatus according to claim 5 further
comprising means for supplying electrical power
to said strobe light means for operation
independently of said sound wave generating
means.

7. Alarm apparatus comprising a sound wave ‘
transmitting means including controller means for
generating a repetitive sound wave having at
least two pulses of predetermined frequencies
within a predetermined interval of time, a
resonator for generating a predetermined clock
frequency for the sound wave, means for
transmitting the sound wave, means for receiving
the sound wave including means for detecting said
at least two pulses of predetermined frequencies
within said predetermined interval of time, and
means responsive to the detecting of said at
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least two pulses of predetermined frequencies
within said predetermined interval of time for
initiating a predetermined action.

8. Alarm apparatus according to claim 7 wherein
each of said resonator and said detecting means
has a tolerance of less than about 0.1 percent.

9. Alarm apparatus according to claim 7 wherein
said resonator is a ceramic resonator.

10. Alarm apparatus according to claim 7 further
comprising power supply means, said controller
means having at least a first port and a second
port, means for supplying power to said first
port to initiate operation of said controller
means, and means free of switches for connecting
said power supply means to said second port so
that, after initiation of said controller means
by supply of power to said first port, said
controller means continues to operate until the
supply of power to said second port is removed.

11. Alarm apparatus according to claim 7 further
comprising strobe light means and means for
connecting said strobe light means to said
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controller means for operation alternately with
said sound wave generating means.

12. Apparatus comprising a housing, an
electrical circuit means in said housing, plug
means insertable into said housing for opening
said circuit means whereby pulling said plug
means from said housing closes said circuit means
to activate the apparatus, and switch means
connected to said plug means for closing said
circuit means while said plug means is inserted
into said housing.

13. Apparatus according to claim 12 further
comprising means for protectively covering said
switch means to prevent accidental operation
thereof.

14. Alarm apparatus comprising a housing, an
electrical circuit means in said housing for
generating a sound wave, means for transmitting
the sound wave, plug means insertable into said
housing for opening said circuit means whereby
pulling said plug means from said housing closes
said circuit means to initiate operation of the
alarm apparatus, and switch means connected to
said plug means for closing said circuit means
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while said plug means is inserted into said
housing.

15. Alarm apparatus according to claim 14
wherein said switch means is a push button.

16. Alarm apparatus according to claim 14
further comprising power supply means within said
housing, controller means having at least a first
port and a second port, said circuit means
comprising means for supplying power to said
first port to initiate operation of said
controller means, said circuit means connected to
said second port with said circuit means being
free of switches between said power supply means
and said second port so that, after initiation of
said controller means by supply of power to said
first port, said controller means continues to
operate until the supply of power to said second
port is removed.

17. Alarm apparatus according to claim 16
wherein said plug means comprises a first circuit
portion and a second circuit portion insulated
from said first circuit portion, means for
disconnecting said power supply means from said
first port and for comnecting said first circuit
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portion to said power supply means and said
second circuit portion to said first port when
said plug means is inserted into said housing,
said switch means connected to connect said first
circuit portion to said second portion for
supplying power from said power supply means to
said first port while said plug means is inserted
into said housing.

18. Alarm apparatus according to claim 14
wherein said electrical circuit means includes a
resonator for generating a predetermined clock
frequency and controller means for generating
from said clock frequency a repetitive sound wave
having at least two pulses of predetermined
frequencies within a predetermined interval of
time, and means for transmitting the sound wave.

19. Alarm apparatus according to claim 18
wherein said resonator has a tolerance of less
than about 0.1 percent.

20. Alarm apparatus according to claim 14
further comprising means for protectively
covering said switch means to prevent accidental
operation thereof.

PCT/US94/09866



WO 95/06302 PCT/US94/09866

1/4
40
- A
PARKING LOT [
10
\ 14 16
12
26
28




WO 95/06302

PCT/US94/09866

+
INPUT 76 74 70 52 50 54 9- oV De
® Z _4_»_8_ / ® =
4 [ T3 _+_ 64 56 —68 14
L = f
80 = 4
s T fo 8 :
130 ) "3 13 66
\e 4 131 =
220 ( 5 12 A 62
é(] . 6 A P}L
—d 7 10 = €0
-8 9- 58
'Q————I < 72
lie 44 FIG. 3
40
16
02 /204 (206 210 s
PULSE
PRE NOTCH [—= »OUTPUT ANT
™ AMPLIFIER| ™ FILTERS 2] BIVIDER SWITCH| =z 24
200 T L PAéER
216 oate —28 | TITRANSMITTER
MANUAL ANT
BUTTON el
/CELLULAR| \-38
2|4 212 PHONE
ALARM |
CIRCUIT
SIREN OR FIG. 4

PIEZO SPEAKERS



WO 95/06302 PCT/US94/09866

374

POWER SPECTRUM
+3 ' — 1 120 120 _

/1120
o4 | V7 121 120 |

120 121

[ 1 1 1 i
0.0 FREQUENCY (KILOHERTZ) 12.8k

FIG. 5




WO 95/06302 PCT/US94/09866

FIG. 9



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US94/09866

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(6) :GOSB 13/00
US CL :340/574, 384.4

According to International Patent Classification (IPC) or to both national ciassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. :

340/574, 384.4, 384.6, 573, 546, 326, 331, 691, 521, 571, 311.1, 825.44, 825.49; 379/38, 40

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

NONE

Electronic data base consuited during the international search (name of data base and, where practicable, search terms used)

NONE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US, A, 5,196,829 (JANIS), 23 March 1993, Figures 1 and| 1-4
10-11, the Abstract, col. 9, lines 24-26 | -==--
Y 5-11,16,18- 19
X US, A, 4,633,232 (NELSON et al.), 30 December 1986, | 12-15,20
- Figure 5, col. 3, lines 46-48 and 60-68 = | ====ecemees
Y 16,18-19
AP US, A, 5,258,746 (LEITTEN et al.), 02 November 1993, Fig.| 4,10,16
6 and col. 8, lines 51-67
Y US, A, 4,996,517 (KRINGEN etal.), 26 February 1991, col. 5-6
, lines 59-62
Y US, A, 4,473,821 (YANG et al.), 25 September 1984, col.| 7-11
4, lines 48-51
U Further documents are listed in the continuation of Box C. D See patent family annex.
. Special categorics of cited d T later document published after the international filing date or priority
A d defining the gencral state of the art which is not considered o e i e veaon 1) 10 undemiand the
wbepnnofp-rucuhrulwnnce
g cartier document published on or after the intemational filing date & ';'35‘3:24‘5052{?;?‘:'.,“{“ ; the J'u;;__J; oy mfil:;
i 0 document which may throw doubts on priority clmm(s) or which is when the document ia taken alone
cited to establish the publication date of ion or other .y N of p : the claimed i cannot be
special reason (s wlﬁd) idered to imvolve an invent step when the document is
*o° document referring to an oral disclosure, use, exhibition or other combined with one or more other such'd such bi

°P* document published prior to the international filing date but later than
the priority date claimed

being obvious to a person skilled in the art
& document member of the same patent family

Date of the actual completion of the international search

02 NOVEMBER 1994

Date of mailing of the mwmanonal search rcport

17 JAN E

Name and mailing address of the ISA/US Authgfjzed offic

Commissioner of Patents and Trademarks

Box PCT

Washington, D.C. 20231 MAS J. MULLEN, JR.
Facsimile No.  (703) 305-3230 Telephone No.  (703) 3054382

Form PCT/ISA/210 (second sheet)(July 1992)»




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

