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[571 ABSTRACT

A distinguishable siren sound pattern is produced
within an emergency vehicle by automatically alternat-
ing the siren sound pattern from among a plurality of
distinguishable types of separate siren sound patterns.
One of said plurality of distinguishable type of sound
patterns may be continuously generated or alternatively
through momentary contact in a horn switch, automati-
cally swept among a plurality of the distinguishable
siren sound patterns according to a predetermined pat-
tern. In the illustrated embodiment wail, yvelp, high-low
or hetro siren sound patterns are producible either
through microprocessor control or through discretely
switched waveform generators. The siren sound pattern
is automatically alternated between wail and yelp or
between high-low and hetro according to manually
switch configurations and momentary activation of a
horn ring switch. Repeated activation of the horn ring
switch toggles the circuit between a selected continuous
siren sound pattern such as a continuous wail or high-
low and between an alternating sound pattern as is de-
scribed.

21 Claims, 3 Drawing Sheets
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CIRCUIT AND METHOD FOR AUTOMATICALLY
SWEEPING THROUGH A PLURALITY OF SIREN
MODES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to the field of control devices
and methodologies for controlling emergency sirens
and in particular to a control device and methodology
which automaticaily sweeps a siren through a plurality
of siren sounds.

2. Description of the Prior Art

Ambulance, fire engines, police and other emergency
sirens commonly employ a’ variety of siren sound pat-
terns for various purposes. These sound patterns typi-
cally differ in the frequencies and range covered as well
as the timing of frequency variations. For example, the
sound pattern normally thought of as the classic “wail”
starts at 500 Hz, slowly rises to about 1650 Hz and then
even more slowly returns to 500 Hz in a period of ap-
proximately five seconds. The European ‘“high-low”
sound alternates between a low tone of 650 Hz and a
high tone of 1300 Hz with a period of about 0.5 second
at each tone.

Periodically alternating between two or more differ-
ent siren sounds has been found to be a more startling
stimulus to bystanders and other drivers than simply
using a single sound pattern. It has been found, for
example, that wail and even the more rapid “yelp”,
which is a quickly repeated wail, becomes monotonous
and provides a much lower stimulus when continually
repeated.

For this reason, drivers of emergency vehicles fre-
quently alternate between two or more sounds such as
“wail”, “yelp”, and “hi-low”. However, current meth-
odologies require a rather cumbersome manual switch-
ing between sounds by turning a rotary switch, pressing
pushbutton switches, or by depressing a horn ring as
described in greater detail in “Emergency Vehicle Siren
Switching Apparatus,” U.S. Pat. No. 3,868,684 (1975),
and “Emergency Vehicle Audic Warning System,”
U.S. Pat. No. 4,040,050 (1977).

Such manual switching of the siren sounds distracts
the operator from attention which he should otherwise
be directing to the control of the vehicle. As can be
readily understood, manually manipulating variations in
siren sounds through a rotary switch, pushbutton
switches or even by tapping a horn ring is distracting to
the operator, who is concentrating on difficult and po-
tential dangerous traffic congestion.

Therefore, what is needed is a circuit and methodol-
ogy which provides the benefits of switching a siren
through a plurality of siren sounds without being sub-
ject to the defects or distractions required by prior art
systems.

BRIEF SUMMARY OF THE INVENTION

A method of producing an audible siren signal com-
prising the steps of setting at least one switch to a se-
lected one of a plurality of positions, and selectively
generating a first frequency envelope for an audible
siren signal during a corresponding first determined
time period.

Subsequently a second frequency envelope is selec-
tively and automatically generated during a corre-
sponding second time period. The steps of selectively
generating the first and second frequency envelopes is

10

20

25

30

3s

45

50

55

65

2

automatically repeated during additional corresponding
first and second time periods.

As a result, at least two distinguishable siren signals
are producible without continued operator interven-
tion.

The first frequency envelope is selected from a plu-
rality of distinguishable frequency envelopes depending
upon the step of setting the at least one switch.

The second frequency envelope is selected from a
plurality of distinguishable frequency envelopes de-
pending upon the step of setting the at least one switch.

The method further comprises the step of producing
an audible siren signal in accordance to the first and
second frequency envelope selectively generated dur-
ing the corresponding first and second time periods.

The method further comprises the step of selectively
disabling generation of one of first and second fre-
quency envelopes during the corresponding first and
second time periods and selectively and continuously
generating the other one of the first and second fre-
quency envelopes.

The step of selectively generating the first frequency
envelope during the corresponding first time period
comprises the step of exponentially increasing the fre-
quency of the siren signal from a first frequency magni-
tude to a second frequency magnitude during a first
subperiod and then exponentially decreasing the fre-
quency of the siren signal at a lower rate from the fre-
quency magnitude to the first frequency magnitude
during a second time subperiod.

The step of increasing the siren signal increases the
siren signal from 500 Hz to 1650 Hz within one second,
continuing the siren signal at the 1650 Hz for approxi-
mately 0.5 seconds and then decreasing the siren signal
back to 500 Hz during 3.75 seconds. Alternatively, the
step of increasing the the siren signal increases the siren .
signal from 500 Hz to 1650 Hz within 2.2 milliseconds,
continues the siren signal at said 1650 Hz for approxi-
mately 1.1 milliseconds and then decreases the siren
signal back to 500 Hz during approximately 8.4 millisec-
onds to yield an air horn sound.

In an alternative embodiment, the step of exponen-
tially increasing and decreasing the siren signal com-
prises increasing the siren signal from a first frequency
at 500 Hz to a second frequency at 1650 Hz during a
first time period of approximately 0.94 seconds, con-
tinuing the siren signal at 1650 Hz for approximately
0.13 seconds and then decreasing the siren signal back
to 500 Hz during the second time period of approxi-
mately 0.94 seconds.

In yet another embodiment the siren signal is alter-
nated in a square wave envelope of approximately 50
percent duty cycle between a first frequency magnitude
and a second frequency magnitude.

In the step of alternating the siren signal between the
first and second frequency magnitudes, the siren signal
begins at approximately 650 Hz and is abruptly raised
after 0.5 seconds to 1300 Hz, continues approximately
0.5 seconds at 1300 Hz, and is then abruptly reduced to
650 Hz.

In the step of generating the square wave, the siren
signal begins at 650 Hz, continues at 650 Hz for approxi-
mately 0.13 seconds, is abruptly raised to 1300 Hz.,
continues at 1300 Hz for approximately 0.13 seconds,
and then is abruptly reduced to 650 Hz. )

The invention is also a method of generating a siren
signal comprising the steps of generating a first siren

Provided by PatentStorm, http:/ /www.patentstorm.us_



4,980,837

3

signal of a first type during a corresponding first period,
and generating a second siren signal of a second type
during a corresponding second period. The steps of
generating the first type and the second type of siren
signal are automatically alternating,.

As a result, an attention-getting siren is automatically
generated without continued operator intervention.

The step of automatically ailternating between gener-
ating the first and second types of siren signals is selec-
tively enabled by momentary contact of a switch.

The invention is still further characterized as a circuit
for generating a distinguishable siren signal comprising
a first circuit for storing a plurality of mode commands.
A second circuit scans the plurality of mode commands
stored within the first circuit. The second circuit is
coupled to the first circuit. A third circuit generates an
audio signal having a predetermined timne dependent
frequency. A fourth circuit selects one of the plurality
of audio signals according to a selected one of the mode
commands stored within the first circuit for storing as
scanned by the second circuit for scanning. The fourth
circuit is coupled to the second circuit for scanning and
the third circuit for generating.

As a result, a plurality of distinguishable audible sig-
nals is automatically generated without continued oper-
ator intervention.

The first circuit for storing the plurality of mode
commands comprises a corresponding plurality of
switches.

In one embodiment, the second, third and fourth
circuit comprise a microprocessor with memory. The
microprocessor has inputs coupled to the first circuit.
The inputs are scanned pursuant to programmed con-
trol stored within the memory. The plurality of distin-
guishable siren signais are generated pursuant to pro-
gram control within the memory within the micro-
processor. The microprocessor selects among the plu-
rality of stored siren sound patterns stored within the
memory.

The third circuit for generating the plurality of distin-
guishable siren sound patterns is corresponding plural-
ity of waveform generators. Each waveform generator
is particularly arranged and configured to generate a
corresponding unique siren sound pattern. The fourth
circuit for automatically alternating among the selected
plurality of siren sound patterns comprises a periodi-
cally selectively driven switching circuit for switching
among the plurality of waveform generators.

The invention can better be visualized by now turn-
ing to the following drawings wherein like elements are
referenced by like numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic block diagram of a micro-
processor wherein the methodology of the present in-
vention is implemented.

FIG. 2 is a flow diagram of the methodology which
is implemented in the microprocessor of FIG. 1.

FIGS. 3a-e are waveform diagrams illustrating an a
plurality of distinguishable siren sound patterns and an
automatic sweep through the siren sound patterns
which can be effectuated by the circuitry and method-
ology of FIGS. 1 and 2, respectively.

FIG. 4 is a diagrammatic block diagram of an alterna-
tive embodiment of a circuit wherein the invention is
implemented.
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The invention and its various embodiments may be
better understood by now turning to the following de-
tailed description.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The distinguishable siren sound pattern is produced
within an emergency vehicle by automatically alternat-
ing the siren sound pattern from among a plurality of
distinguishable types of separate siren sound patterns.
One of said plurality of distinguishable types of sound
patterns may be continuously generated or alternatively
through momentary contact in a horn switch, automati-
cally swept among a plurality of the distinguishable
siren sound patterns according to a predetermined pat-
tern. In the illustrated embodiment wail, yelp, high-low
or hetro siren sound patterns are producible either
through microprocessor control or through discretely
switched waveform generators. The siren sound pattern
is automatically alternated between wail and yelp or
between high-low and hetro according to manually
switch configurations and momentary activation of a
horn ring switch. Repeated activation of the horn ring
switch toggles the circuit between a selected continuous
siren sound pattern such as a continuous wail or high-
low and between an alternating sound pattern as is de-
scribed.

Turn now to FIG. 1 which is a block diagram of a
microprocessor system in which the methodology of
the invention is implemented. The method periodically
alternates between a plurality of siren sound patterns
without requiring any corresponding input from the
operator. A conventional microprocessor 10 is used to
generate a square wave output signal at output terminal
12. All the siren patterns are comprised of square wave
signals with the frequency being controlled and varied
as a function of time. The output signal is coupled from
output 12 of microprocessor 10 to a conventional power
amplifier 14. Amplifier 14 in turn drives a speaker or
siren 16.

Microprocessor 10 is provided with at least three
switched inputs generated by selectively grounding an
input through either switch 18, 20 or 22. In the illus-
trated embodiment, switch 18 is a three-position rotary
switch which selects one of two basic sound patterns,
namely the wail pattern when switched to terminal 24
or the high-low pattern when switched to terminal 26.
The sound patterns are more specifically illustrated and
described below in connection with FIG. 3.

When switched to terminal 28, switch 18 is in the off
position. Staging switch 20 and horn ring switch 22 are
utilized to implement a sweep feature described below.
For example, connection of switch 20 to sweep terminal
30 causes a microprocessor to implement the sweep
methodology as described in greater detail in connec-
tion with FIG. 2 while setting the switch at terminal 32
allows the siren pattern to be output in a normal mode.

Similarly, inomentary contact through horn ring 22
will temporarily ground input 34 of microprocessor 10
to provide and additional operator input mode.

Input 24-34, where actively connected to micro-
processor 10, each has a pullup resistor (not shown)
coupled to the positive power supply within the general
microprocessor circuitry (also not shown). Closure of
any one of the switches 18-22 drops the logic level at
the corresponding connected input low, otherwise each
input is pulled high to its respective pullup resistor.
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Micrprocessor 10 scans inputs 24-26, 30 and 34 to
determine the status of the input switches. For example,
if mode switch 18 were connected to the wail input 24,
with staging switch 20 and horn ring 22 nonactivated,
microprocessor 10 will read a 0111 input word at inputs
24, 26, 30 and 34. The input word will change according
to the position of switches 18 and 22 as exemplified by
the foregoing example.

Therefore, according to a prestored program con-
tained within resident memory included as part of mi-
croprocessor 10 and depending upon the status of the
input word selected, programs may be implemented to
output predetermined and wvarying sound patterns
through amplifier 14 to siren 16 as described in greater
detail in connection with FIGS. 2 and 3.

Turn now to FIG. 2 wherein a simplified embodi-
ment of the methodology of the invention is illustrated
in a flow diagram as implemented in the microprocessor
of FIG. 1. The methodology begins with step 36
wherein the value of input 30 of microprocessor 10
from staging switch 20 is tested. If staging switch 20 is
set in its normal mode as determined at step 36, the
program branches to step 38 wherein the value of mode
switch 18 is tested, namely inputs 24 and 26. If input 24
corresponding to the wail sound pattern has been se-
lected as determined at step 38, the wail sound pattern
will be continuously generated beginning at step 40 as
depicted in the wave forin diagram of FIG. 3 with
scanning control returning to step 36 to scan the value
of staging switch 20.

However, whether mode switch 18 is set to wail or
high-low will be determined at step 42. If input 26 is
active low, the high-low sound pattern will then be
continuously generated at step 44 with the scanning
process again returning to test the condition of staging
switch 20.

In the event that neither inputs 24 or 26 are selected
corresponding to wail and high-low respectively, the
assumption will be made at step 46 that the siren is off
with control returning again to scan staging switch 20 at
step 36.

If, however, staging switch 20 is set to the sweep
pattern, i.e. input 30 active low, program control will
then determine at step 48 whether an internal horn flag
has been set signifying a previous closure of horn ring
switch 22. If the horn ring has not previously been
depressed, its then current status is tested at step 50. If
horn ring switch is not depressed at the time of execu-
tion of step 50, then operation is branched to step 38 at
which point a continuous wail or continuous high-low
siren or siren-off condition is implemented as described
above.

However, if at step 50 horn ring switch 22 is de-
pressd, then the internal horn flag is set at step 52 and a
predetermined plurality of siren sound patterns is auto-
matically and continuously generated at step 54. For
example, with mode switch 18 set in the wail position,
two alternating sounds may be produced, such as one
cycle of wail followed by five cycles of yelp as depicted
in FIG. 3. If mode switch 18 instead were in the high-
low position with input 26 active low, then at step 54 an
alternating sound pattern would be continuously and
automatically generated, alternating between the high-
low sound output and some other distinguishable sound
pattern such as yelp or hetro, again described below. In
any case, the scanning continues by returning to step 36.

If at some point during the continuous scanning of the
status of switches 18-22, it is found at step 48 that the
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horn flag has been set after it has been determined at
step 36 that staging switch 20 is in the sweep mode, then
it is determined at step 56 whether or not horn switch 22
is then currently depressed. If horn switch 22 is not
depressed at the time of execution of step 56, operation
continues with step 54 as described above. However, if
horn switch 22 is depressed at the time of execution of
step 56, the horn flag is reset at step 53 and operation is
branched to step 38 wherein nonalternating siren pat-
terns are generated as described in connection with
steps 38-46. Therefore, when in the sweep mode, de-
pressing horn switch 22 alternately toggles in or out the
automatically alternating siren sound patterns gener-
ated at step 54 according to the then current position of
mode switch 18.

Turn now to FIGS. 3a-6 herein the wail, yelp and
alternating wail and yelp sound patterns described
above are graphically depicted in a time waveform.
FIG. 3a is a waveform graph wherein the vertical axis
is frequency and the horizontal axis is time. The wave-
form depicted in FIG. 3a is the wail waveform which
starts at the beginning of a period 58 at 500 Hz, rises
exponentially to a maximum of 1650 Hz as depicted by
line segment 60. The rise time of portion 60 is approxi-
mately one second with a hang time at 1650 Hz of ap-
proximately 0.5 seconds. Thereafter the frequency de-
creases as depicted by line segment 62 during a fall time
of 3.75 seconds for total period of 5.25 seconds with a
group repetition rate of a sound pattern of 0.19 Hz.

The yelp sound pattern depicted in wave portions 64
of FIG. 3b is identical in individual pulse shape to that
of the wail pattern of FIG. 3a with the exception that
the group repetition rate is 4 Hz with rise, fall and hang
times proportionately reduced. FIG. 35 illustrates one
possible example of the alternating plurality of siren
patterns which may be generated at step 54 of FIG. 2.
In FIG. 3b a single period of wail is alternated between
five seconds of yelp.

The high-low or European siren sound pattern de-
scribed above is illustrated in FIG. 3c as hanging at 650
Hz for 0.5 seconds and then increasing almost instanta-
neously to 1300 Hz where it stays for an additional 0.5
seconds.

An alternative high-low pattern is illustrated in FIG.
3d which begins at 3150 Hz for 0.5 seconds and then
drops almost instantaneously to 1200 Hz for 0.5 seconds
and then almost instantaneously drops to 650 Hz for 0.5
seconds for a total cycle period of 1.5 seconds.

The sound pattern, hetro, is identical to the sound
pattern of FIG. 3d with the exception that the group
repetition rate is increased by a factor such that the four
periods of pattern illustrated in FIG. 3d are repeated
during each 0.5-second interval as graphically depicted
in FIG. 3e.

Therefore, in the illustrated embodiment it must be
understood that many more microprocessor input ports
may be provided with more siren sounds than are dis-
cussed in connection with the flow diagram of FIG. 2.
In addition, horn ring switch 22 may be used for other
purposes such as yelp override as described in “Emer-
gency Vehicle Audio Warning System,” U.S. Pat. No.
4,040,050 (1977) when staging switch 20 is connected to
normal terminal 32.

Turn now to the alternative embodiment of FIG. 4
wherein the microprocessor circuitry of FIG. 1 is re-
placed by descrete logic and analog circuitry. In the
custom circuit of FIG. 4, each of the waveforms which
are automatically alternated through siren 16 are gener-

Provided by PatentStorm, http://www.patentstorm.us



4,980,337

7

ated by a separate waveform generator. For example,
wail generated by a wail waveform generator 66, yelp is
generated by a yelp waveform generator 68, high-low
by a high-low waveform generator 70 and hetro by
waveform generator 72. The outputs of generators
66-72 are coupled through a relay 74 having relay
contacts 76a and 76b. Alternatively, a solid state switch-
ing circuit or multiplexer could be equivalently substi-
tuted. The outputs from relay contacts 76a and 76 are
then coupled to terminals 78q, 786 and 78¢ of mode
switch 18'. The siren sound pattern is generated by a
voltage controlled oscillator 80 having its input coupled

to the output contact of mode switch 18'. The output of .

voltage controlled osciallator 80 is coupled to amplifier
14 and then in turn to siren 16. The frequency variation
-output from oscillator 80 is controlled according to
waveform generators 66-72 which are selected by

means of relay 74 and contact 762 and 765, mode switch’

18', horn ring 22’ and staging switch 20'.

When staging switch 20’ is switched to contact nor-
mal terminal 824, the sweep function will not be gener-
ated and a single siren sound pattern will be output from
the circuit of FIG. 4. Staging switch 20’ is either
grounded to active low for normal or pulled to high to
sweep through pullup resistor 84 to the active low pre-
set input of D-type flip-flop 86. Therefore, as long as
staging switch 20’ is coupled to normal terminal 82a,
preset terminal to flip-flop 86 is held low and the Q
output of flip-flop 86 is similarly held high. However,
when staging switch 20’ is moved to the sweep position,
the preset input goes inactive high allowing flip-flop 86
to be clocked active low by a momentary closure of
horn ring 22. Otherwise the clock input of flip-flop 86 is
held high through pullup resistor 88. The inverted Q
output of flip-flop 86 is fed back to the D input so that
flip-flop 86 toggles upon every momentary depression
of horn ring 22'.

The output of flip-flop 86 is coupled to the resest
input of a frequency divider 90. The input of frequency
divider 90 in turns is coupled to the output of an oscilla-
tor 92. With flip-flop 86 in the rest state upon closure of
horn ring 22', frequency divider 90 is activated and
counts a predetermined number of pulses from oscilla-
tor 92. Frequency divider 90 will thus then time out at
a predetermined time period, such as five seconds, at
which point its output 94 goes high. Relay driver 96
then drives relay 74, thereby moving contacts 76a and
76b into the down position. Then, depending upon the
position of mode switch 18, whether in the wail posi-
tion 78a, off position 785 or high-low position 78¢, ei-
ther a wail or yelp waveform will be delivered to volt-
age controlled oscillator 80 through terminal 78 or a
high-low or a hetro waveforin delivered to voltage
control oscillator 80 through terminal 78¢. At the end of
another five-second period, output 94 of frequency
divider 90 again goes high thereby de-energizing relay
74, allowing contacts 76a and 76b to be electromechani-
cally reset by spring action or an equivalent electronic
means, thereby alternating the waveforin coupled
through mode switch 18'.

Mode switch 18’ is ganged to switch 98 which has an
unconnected wail terminal, and high-low terminal and a
grounded, off terminal. The positions of wail terminal
100, off terminal 1005 and high-low terminal 100¢ corre-
spond to terminals 78a-78¢ of mode switch 18’. There-
fore, when mode switch 18’ is placed in the mid or off
position 78b, terminal 1004 will also be coupled through
switch 98 to the active low preset terminal flip-flop 86.
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Therefore, flip-flop 86 will hold Q high and frequency
divider 90 will be disabled whenever mode switch 18’ is
in the off position.

However, during a sweep operation with mode
switch 18’ set in either wail or high-low, a momentary
closure of horn ring switch 22" will cause flip-flop 86 to
toggle, thereby stopping counter 90 and disabling relay
74. Contacts 76a and 7656 will then return to wail or
high-low and remain there in a continuous state until the
subsequent activation of horn ring 22’. The subsequent
activation of horn ring 22’ will again toggle flip-flop 86,
activate frequency divider 90 and after five seconds
turn on relay 74 for an alternating siren output.

Waveform generators 66-72 are conventional tone
generators which generate the time envelopes of the
respective siren patterns as described above. The only
difference among. generators 66-72 is a change in the
value of the capacitance within such conventional cir-
cuits to alter group repetition rate as, for example, from
wail to yelp and from high-low to hetro. Control signals
within waveform generators 66-72 are also altered ac-
cording to conventional design principles to change the
waveform shape as from the exponential shape of wail
and yelp to the square wave envelope of high-low and
hetro as depicted in FIGS. 3a--3e.

Similarly, amplifier 14 is a conventional design taking
its input from the output of a voltage controlled oscilla-
tor through transistorized preamplifier states and thence
coupled through a transformer into a push-pull power
amplifier which drives siren 16 through an output trans-
former.

Voltage controlled oscillator 80 is similarly conven-
tional and generates a square wave output with a fre-
quency as determined by the voltage inputs selectively
provided to it from the appropriate waveform genera-
tors 66-72.

Many modifications and alterations may be made by
those having ordinary skill in the art without departing
from the spirit and scope of the invention. For example,
the siren waveforms, times, durations, frequencies and
the other siren sound parameters may be altered within
the teaching the invention without departing from its
scope. One siren sound which is utilizered is an elec-
tronic air horn which has the waveform of the wail
sound but with a higher or exaggerated reptition rate.
One electronic air horn has the same frequency enve-
lope as the wail, namely 500 Hz increasing to 1650 Hz
and decaying back to 500 Hz, but with a group repeti-
tion rate of 85 Hz instead of 12 times per minutes.

We claim:

1. A method of automatically producing a series of
audibly distinct siren signals to form a composite siren
signal comprising the steps of:

setting at least one switch to a selected one of a plu-

rality of positions;

selectively generating a first mode of siren signal

during a corresponding first determined time per-
iod;

subsequently, selectively and automatically generat-

ing a second mode of siren signal during a corre-
sponding second time period;

automatically repeating said steps of selectively gen-

erating said first and second modes of siren signals
during additional corresponding first and second
time periods, said first and second modes of siren
signals being readily audibly distinguished from
each other,
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whereby at least two distinguishable siren signals are
producible without continued operator interven-
tion.

2. The method of claim 1 where in said step of selec-
tively generating said second mode, said second mode is
selected from a plurality of distinguishable modes de-
pending upon said step of setting said at least one
switch.

3. The method of claim 1 further comprising the step
of producing a composite audible siren signal in accor-
dance to said first and second modes selectively gener-
ated during said corresponding first and second time
periods.

4. The method of claim 1 further comprising the step
of selectively disabling generation of one of first and
second modes during said corresponding first and sec-
ond time periods and selectively and continuously gen-
erating the other one of said first and second modes.

5. The method of claim 1 where in said step of selec-
tively generating said first mode, said first mode is se-
lected from a plurality of distinguishable modes depend-
ing upon said step of setting said at least one switch.

6. The method of claim 5 where in said step of selec-
tively generating said second mode, said second mode is
selected from a plurality of distinguishable modes de-
pending upon said step of setting said at least one
switch.

7. The method of claim 5 further comprising the step
of selectively disabling generation of one of first and
second modes during said corresponding first and sec-
ond time periods and selectively generating the other
one of said first and second modes continuously.

8. The method of claim 6 further comprising the step
of selectively disabling generation of one first and sec-
ond modes during said corresponding first and second
time periods and selectively generating the other one of
said first and second modes continuously.

9. The method of claim 1 wherein said step of selec-
tively generating said first mode during said corre-
sponding first time period comprises the step of expo-
nentially increasing the frequency of said siren signal
for a first frequency magnitude to a second frequency
magnitude during a first subperiod and then exponen-
tially decreasing the frequency of said siren signal at a
lower rate from said frequency magnitude of said first
frequency magnitude during a second time subperiod.

10. The method of claim 9 where said step of increas-
ing said siren signal increases said siren signal from 500
Hz to 1650 Hz within one second, continuing said siren
signal at said 650 Hz for approximately 0.5 seconds and
then decreasing said siren signal back to 500 Hz during
3.75 seconds to yield a wail sound.

11. The method of claim 9 where said step of increas-
ing said siren signal increases said siren signal from 500
Hz to 1650 Hz within 2.2 milliseconds, continuing said
siren at said 1650 Hz for approximately 1.1 milliseconds
and then decreasing said siren signal back to 500 Hz
during approximately 8.4 milliseconds to yield an air
horn sound.

12. The method of claim 9 said step of exponentially
increasing and decreasing said  siren signal, increases
said siren signal from a first frequency at 500 Hz to a
second frequency at 1650 Hz during a first time period
of approximately 0.94 seconds, continuing said siren
signal at 1650 Hz for approximately 0.13 seconds and
then decreasing said siren signal back to 500 Hz during
said second time period of approximately 0.94 seconds
to yield a yelp sound.
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13. The method of claim 1 where in said step generat-
ing said second frequency envelope during said second
time period said siren signal is alternated in a square
wave envelope of approximtely 50 percent duty cycle
between a first frequency magnitude and a second fre-
quency magnitude.

14. The method of claim 13 where in said step of
alternating said siren signal between said first and sec-
ond frequency magnitudes, said siren signal begins at
approximately 650 Hz and is abruptly raised after 0.5
seconds to 1300 Hz, continues approximately 0.5 sec-
onds at 1300 Hz and is then abruptly reduced to 650 Hz
to yield a hi-lo sound.

15. The method of claim 13 where in said step of
generating said square wave, said siren signal begins at
650 Hz, continues at 650 Hz for approximately 0.13
seconds, is abruptly raised to 1300 Hz, continues at 1300
Hz for approximately 0.13 seconds, and then is abruptly
reduced to 650 Hz.

16. A method of generating a composite siren signal
comprising the steps of:

generating a first mode of siren signal of a first type

during a corresponding first period;

generating a second mode of siren signal of a second

type during a coresponding second period, said
first and second modes of siren signals being
readily distinguishable; and

automatically alternating between said steps of gener-

ating said first mode and said second mode of siren
signal,

whereby an attention-getting siren is automatically

generated without continued operator interven-
tion.

17. Th method of claim 16 wherein said step of auto-
matically alternating between generating said first and
second modes of siren signals is selectively enabled by
momentary contact of a switch.

18. A circuit for generating a distinguishable siren
signal comprising:

first means for storing a plurality of mode commands,

each corresponding to separate combinations of
siren modes;

seconds means for automatically scanning said plural-

ity of mode commands stored within said first
means for storing, said second means for scanning
coupled to said first means for storing;

third means for automatically generating a combina-

tion of siren modes;

fourth means for automatically selecting at least two

of said plurality of distinguishable siren modes
according to a selected one of said mode com-
mands stored wtihin said first means for storing as
scanned by said second means for scanning, said
fourth means for selecting being coupled said sec-
ond means for scanning and said third means for
generating,

whereby a plurality of distinguishable audible signals

is automatically generated without continued oper-
ator intervention.

19. The circuit of claim 18 wherein said first means
for storing said plurality of mode commands comprises
a corresponding plurality of switches.

20. The circuit of claim 18 wherein said second, third .
and fourth means coinprise a microprocessor with
memory, said microprocessor having inputs coupled to
said first means, said inputs being scanned pursuant to
programmed control stored within said memory, said
plurality of distinguishable siren modes being generated
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pursuant to program contrel within said memory within
said microprocessor, said microprocessor selecting
among said plurality of stored siren sound patterns
stored within said memory.

21. The circuit of claim 18 wherein said third means
for generating said plurality of distinguishable siren
sound patterns is a corresponding plurality of waveform
generators, each waveform generator particularly ar-
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ranged and configured to generate a corresponding
unique siren sound pattern and wherein said fourth
means for automatically alternating among said selected
plurality of siren sound patterns comprises a periodi-
cally selectively driven switching means for switching

among said plurality of waveform generators.
* * * * *
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