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100 ) 107
Musical Tempo According to Present State of Musical Tempo as Defined by the Preferred Embodiment
the Art As Defined by Maelzel's Metronome of the Present Invention
102 103 104 108 109 110 1
5.88 Sec
Beats/ Interval Beats/60 Interval Beats/ L
60 Seconds (Seconds) Beats/ Second Seconds (Seconds) Second D:v:ded by

nterval
1.0000 60.0000 0.0167 1.0000 60.0000 0.0167 0.0980
2.0000 30.0000 0.0333 2.0000 30.0000 0.0333 0.1961
3.0000 20.0000 0.0500 3.0000 20.0000 0.0500 0.2941
4.0000 15.0000 0.0667 4.0000 15.0000 0.0667 0.3922
5.0000 12.0000 0.0833 5.0000 12.0000 0.0833 0.4802
6.0000 10.0000 0.1000 6.0000 10.0000 0.1000 0.5882
7.0000 8.6714 0.1167 7.0000 8.5714 0.1167 0.6863
8.0000 7.5000 0.1333 8.0000 7.5000 0.1333 0.7843
9.0000 6.6667 0.1500 9.0000 6.6667 0.1500 0.8824
10.0000 6.0000 0.1667 10.0000 6.0000 0.1667 0.9804
10.2000 5.8824 - 0.1700 1.0000
11.0000 5.4545 0.1833 11.0000 5.4545 0.1833 1.0784
12.0000 5.0000 0.2000 12.0000 5.0000 0.2000 1.1765
13.0000 46154 0.2167 13.0000 46154 0.2167 1.2745
14.0000 4.2857 0.2333 14.0000 4.2857 0.2333 1.3726
15.0000 4.0000 0.2500 15.0000 4.0000 0.2500 1.4706
18.0000 3.7500 0.2667 16.0000 3.7500 0.2667 1.5686
17.0000 3.5294 0.2833 17.0000 3.5294 0.2833 1.6667
18.0000 3.3333 0.3000 18.0000 3.3333 0.3000 1.7647
19.0000 3.1579 0.3167 19.0000 3.1579 0.3167 1.8628
20.0000 3.0000 0.3333 20.0000 3.0000 0.3333 1.9608
13 20.4000 29412 0.3400 2.0000
21.0000 2.8571 0.3500 21.0000 28571 0.3500 . 2.0588
22.0000 27273 0.3667 22.0000 27213 0.3667 2.1569
23.0000 2.6087 0.3833 23.0000 2.6087 0.3833 2.2549
24.0000 2.5000 0.4000 24.0000 25000 0.4000 2.3530
25.0000 2.4000 0.4167 25.0000 2.4000 0.4167 2.4510
26.0000 2.3077 0.4333 26.0000 2.3077 0.4333 2.5480
27.0000 22222 0.4500 27.0000 22222 0.4500 2.6471
28.0000 2.1429 0.4667 28.0000 21429 0.4667 2.7451
29.0000 2.0890 0.4833 29.0000 2.0690 0.4833 2.8432
30.0000 2.0000 0.5000 30.0000 2.0000 0.5000 2.9412
114 30.6000 1.9608 0.5100 3.0000
31.0000 1.9355 0.5167 31.0000 1.9355 0.5167 3.0392
32.0000 1.8750 0.5333 32.0000 1.8750 0.5333 3.1373
33.0000 1.8182 0.5500 33.0000 1.8182 0.5500 3.2353
34.0000 1.7647 0.5667 34.0000 1.7647 .0.5667 3.3334
35.0000 1.7143 0.5833 35.0000 1.7143 0.5833 3.4314
36.0000 1.6667 0.6000 36.0000 1.6667 0.6000 3.5294
37.0000 16216 0.6167 37.0000 1.6216 0.6167 3.6275
38.0000 1.5789 0.6333 38.0000 1.5789 0.6333 3.7255
39.0000 1.5385 0.6500 39.0000 1.6385 0.6500 3.8236
105 40.0000 1.5000 0.6667 40.0000 1.5000 0.6667 3.9216
115 40.8000 1.4706 0.6800 4.0000
41.0000 1.4634 0.6833 41.0000 1.4634 0.6833 4.0196
42.0000 1.4286 0.7000 42.0000 1.4286 0.7000 41177
43.0000 1.3953 0.7167 43.0000 1.3953 0.7167 4.2157
44,0000 1.3636 0.7333 44.0000 1.3636 0.7333 4.3138
45.0000 1.3333 0.7500 45.0000 1.3333 0.7500 44118
46.0000 1.3043 0.7667 46.0000 1.3043 0.7667 4.5088
47.0000 1.2766 0.7833 47.0000 1.2766 0.7833 4.6078
48.0000 1.2500 0.8000 48.0000 1.2500 0.8000 4.7059
49.0000 1.2245 0.8167 49.0000 1.2245 0.8167 4.8040
50.0000 1.20600 0.8333 50.0000 1.2000 0.8333 4.8020
51.0000 1.1765 0.8500 116 51.0000 1.1765 0.8500 5.0000
52.0000 1.1538 0.8667 §2.0000 1.1538 0.8667 5.0981
53.0000 1.1321 0.8833 53.0000 1.1321 0.8833 5.1961

FIGURE 1
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0.6000 54.0000 1111
0.9167 §5.0000 1.0000
0.9333 56.0000 10714
0.8500 §7.0000 1.0526
0.8667 58.0000 1.0345
0.8833 58,0000 1.0189
1.0000 60.0000 1.0000
1.0187 61,0000 0.9838

17 61.2000 0.8804
1.0333 62.0000 0.8677
1.0500 63.0000 0.9524
1.0867 64.0000 0.9375
1.0833 85.0000 0.6231
1.1000 B8.000¢ 0.8081
1.1167 87.0000 0.8955.
11333 68,0000 0.8524
1.1500 60.0000 0.8688
1.1887 70.0000 0.8571
1.1833 71.0000 0.8451
118 71.4000 0.8403
1.2000 72.0000 0.8333
1.2167 73,0000 0.8219
1.2333 74.0000 0.8108
1.2500 750000 08000
1.2867 76.0000 0.7085
1.2833 77.0000 0.7762
1.3000 78.0000 0.7882
1.3187 79.0000 0.7585
1.3333 80.0000 0.7500
1.3500 84.0000 0.7407
119 81.8000 0.7353
1.3687 62.0000 07317
1.3833 83.0000 0.7229
1.4000 84,0000 0.7143
1.4167 65.0000 0.7058
1.4333 88.0000 0.6977
1.4500 87.0000 0.6897
1.4867 88.0000 0.86818
1.4833 88.0000 0.8742
1.5000 90,0000 0.6687
1.5167 91.0000 0.8583
120 91.8000 0.6538
1.538 92.0000 0652
1.5500 93,0000 0.6452
1.5687 $4.0000 0.6383
1.5833 $5.0000 0.8318
1.6000 96.0000 0.6260
1.6167 57.0000 0.6186
1.8333 $8.0000 05122
1.6500 99.0000 0.8061
1.6687 100.0000 0.8000
1.8833 101,0000 0.5841
1.7000 21 102.0000 0.5882
1.7167 103.0000 0.5825
1.7333 104.0000 0.5769
1.7500 105.0000 0.5714
1.7667 106.0000  0.5860
1.7833 107.0000 0.5607
1.8000 108.0000 0.5556
1.8167 109.0000 0.5505
1.8333 110.0000 0.5455
1.8500 411.0000 0.5405
1.8867 112.0000 0.5357
12 112.2000 0.5348
1.8833 113.0000 0.5310
1.8000 114.0000 0.52683
1.8167 115.0000 o.5217

FIGURE 1 continued
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116.0000 0.5172 18333 116.0000 0.5172 1.9333 11.3726
117.0000 0.5128 1.8500 117.0000 0.5128 1.9500 11.4707
118.0000 0.5085 1.9687 118.0000 0.5085 1.9687 11.5687
119.0000 0.5042 1.9833 118.0000 0.5042 1.9833 11.6668
120.0000 0.5000 20000 120.0000 0.5000 2.0000 11.7648
121.0000 0.4858 20187 121.0000 0.4959 2.0167 11.8828
122.0000 0.4918 20333 122.0000 0.4818 2.0333 11.8609

123 122.4000 0.4902 2.0400 12.0001
123.0000 0.4878 2.0500 123.0000 0.4878 2.0500 12.0588
124.0000 0.4839 2.0867 124.0000 0.4830 2.0667 12,1570
125.0000 0.4800 20833 125.0000 0.4800 2.0833 12.2550
126.0000 0.4782 2.1000 126.0000 0.4762 2,1000 12.3530
127.0000 0.4724 2.1167 127.0000 0.4724 z.1ier 12.4511
128.0000 0.4588 21333 128.0000 0.4888 21333 12,5491
129.0600 0.4651 2.1500 129.0000 0.45851 2.1500 12.8472
130.0000 0.481% 2.1687 130.0000 0.4615 2.1667 12.7452
131.0000 0.4580 21833 131.0000 0.4580 2.1833 12,8432
132.0000 0.4545 22000 132.0000 0.4545 2.2000 12.8413

24 132.6000 0.4525 22100 13.0004
133.0000 0.4511 2.2187 133.0000 0.4511 22167 13.0393
134.0000 0.4478 22333 134.0000 0.4478 22333 13.1374
135.0000 0.4444 22500 135.0000 0.4444 2.2500 13.2354
138.0000 0.4412 22667 136.0000 0.4412 2.2667 13.3334
137.0000 0.4380 22833 137.0000 0.4380 2.2833 13.4315
138.0000 0.4348 2.3000 138.0000 04348 2.3000 13.5205
139.0000 04317 231687 139.0000 0.8317 23167 13.6276
140.0000 0.4288 23333 140.0000 0.4288 2233m 13.7256
141.0000 0.4255 2.3500 141.0000 0.4255 2.3500 13.8236
142.0000 0.4225 2.3667 142.0000 0.4225 2.3667 139217

125 142.8000 0.4202 2.3800 14,0001
143.0000 0.4106 2.3833 143.0000 04196 2.3833 14.0197
144.0000 0.4167 24000 144.0000 0.4167 2.4000 14.1178
145.0000 0.4138 24167 145.0000 0.4138 2.4167 14.2158
146,0000 04110 24333 146.0000 0.4110 24333 14.3138
147.0000 0.4082 2.4500 147.0000 0.4082 2.4500 14.4118
148.0000 0.4054 2.4687 148,0000 0.4054 2.4667 14.6099
149.0000 0.4027 24833 149,0000 0.4027 2483 14,6080
150.0000 0.4000 2.5000 150,0000 0.4000 2.5000 14,7060
151.0000 0.3974 25167 151.0000 0.3074 2.5167 4.8040
152.0000 0.3947 2.5333 162.0000 0.3947 2.5333 14.8021
153.0000 0.3622 2.5500 128 153.0000 0.3922 2.5500 15.0001
154.0000 0.3898 2.5667 154.0000 0.3886 2.5567 15.0982
155.0000 0.3871 2.5833 155.0000 0.3871 2.56833 15.1962
156.0000 0.3848 2.6000 156.0000 0.3846 2.6000 15.2042
157.0000 0.3822 2.8167 157.0000 0.3822 26167 15.3923
158.0000 0.3787 28333 158.0000 0.3797 26333 15.4903
158.9000 0.3774 2.6500 159.0000 0.3774 2.6500 15.5884
180.0000 0.3760 2.68087 160.0000 0.3750 2.6667 15.6864
161.0000 0.3727 26833 161.0000 0.3727 2.6833 15.7844
162.0000 0.3704 2.7000 162.0000 0.3704 2.7000 15.8825
163.0000 0.3881 27187 163.0000 0.3881 2.7167 15.9805

12 163.2000 0.3676 2.7200 16.0001
164.0000 0.3659 27333 164.0000 0.36856 2.7333 18.0786
165.0000 0.3638 2.7500 165.0000 03838 2.7600 16.1768
166.0000 0.3614 2.7687 168.0000 0.3814 2.7687 18,2746
167.0000 0.3593 2.7833 167.0000 0.3583 27833 16.3727
168.0000 0.3571 2.8000 168.0000 0.3571 2.8000 18.4707
66,0000 0.3550 2.0187 169.0000  0.3550 2.8167 18.5688
170.0000 0.3529 2.8333 170.0000 0.3528 28333 18.6668
171.0000 0.3508 2.8500 171.0000 0.3509 2.8500 18.7648
172.0000 0.3488 2.8867 172.0000 0.3488 2.8687 18.8829
173.0000 0.3488 2.8833 173.0000 0.3488 2.8833 18.9609

128 173.4000 0.3460 2.8800 17.0001
174,0000 0.3448 2.9000 174.0000 0.3448 2.89000 17.0580
175.0000 0.3420 2.9187 175.0000 0.3420 29167 17.1570
178,0000 0.3409 29333 178.0000 0.3409 289333 17.2550
177.0000 0,33%0 2.9500 177.0000 0.3390 2.9500 17.3531

FIGURE 1 continued
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178.0000 0.3371 2.8667 178.0000 0.3371 2.9667 17.4511
1798.0000 0.3352 29833 178.0000 0.3352 2.9833 17.5482
180.0000 0.3333 3.0000 180.0000 0.3333 3.0000 17.8472
181.0000 0.3315 3.0187 181.0000 0.3315 3.0167 17.7452
162.0000 0.3297 3.0333 182.0000 0.3287 3.0333 17.8433
183.0000 0.3278 3.0500 183.0000 0.3279 3.0500 17.9413
120 183.6000 0.3288 3.0600 18.0001

184.0000 0.32861 3.0687 184.0000 0.3261 3.0687 18.0304
185.0000 0.3243 3.0833 185,0000 0.3243 3.0833 18.1374
164.0000 0.3226 3.1000 188.0000 0.3226 3.1000 18.2354
187.0000 0.3208 anez 187.0000 0.3209 3167 18.333§
1688.0000 0.3131 313N 188,0000 0.3191 3.1333 18.4315
169.0000 0.3175 31500 189.0000 03175 3.1500 18.5296
180.0000 0.3168 3.1667 180.0000 0.3158 3.1687 18.6276
191.0000 0.3141 3.1833 191.0000 0.3141 31833 18.7256
192.0000 0.3125 3.2000 162.0000 0.3125 3.2000 18.8237
193.0000 0.3108 367 163.0000 0.3109 32187 18.0217
130 163.8000 0.3006 3.2300 19.0002

1840000 0.3003 3233 194.0000 0.3093 32333 19.0188
195.0000 0.3077 3.250C 185.0000 0.3077 3.2500 19.1178
1960000 0.3081 3.2681 196.0000 0.3061 3.2667 19.2158
197.0000 D.3048 3.283: 167.0000 0.3046 32833 19.3139
198.0000 0.3030 3.300( 168.0000 0.3030 3.3000 19.4118
198.0000 0.3018 33164 189.0000 0.3015 33187 19.5100
200.0000 0.3000 333K 200.0000 0.3000 3.3333 19,6080
201.0000 0.2085 J.350¢ 201,0000 0.2985 3.3500 19.7060
202.0000 0.2670 3.3681 202.0000 0.2070 3.3667 19,8041
203.0000 0.2850 3.38% 203.0000 0.2958 3.3833 19.9021
204.0000 0.2041 3.4000 11 204.0000 0.2041 3.4000 20.0002
205.0000 0.2027 3467 205.0000 0.2027 3407 20.0882
200.0000 0.2013 34333 206.0000 0.2013 34333 20.1962
207.0000 0.2889 3.4500 207.0000 0.2808 3.4500 20.2943
108  208.0000 0.2885 3.4587 208.0000 0.2885 3.4687 20,3023
209.0000 0.2871% 3.4833 208.0000 0.2871 3.4833 20,4804
210.0000 0.2857 3.5000 210.0000 0.2857 3.5000 20.58684
211.0000 0.2844. 3.6187 211.6000 0.2644 3.5187 20.6864
212.0000 0.2830 AN 212.0000 0.2830 3.5333 20.7845
213.0000 0.2817 3.5500 213.0000 o207 3.5500 20.8825
214.0000 0.2804 3.5667 214.0000 0.2804 3.5667 . 20.9808
132 214.2000 0.2801 3.6700 21.0002

FIGURE 1 continued
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1

METHOD AND SYSTEM PROVIDING A
FUNDAMENTAL MUSICAL INTERVAL FOR
HEART RATE VARIABILITY
SYNCHRONIZATION

RELATED PATENT FILINGS

Method and System for Conciously Synchronizing the
Breathing Cycle with the Natural Heart Rate Cycle (Ser. No.
10/699,025), Method and System for Synchronizing the
Heart Rate Variability Cycle With The Breathing Cycle
(Feb. 19, 2004), Method of Presenting Audible and Visual
Cues for Synchronizing the Breathing Cycle With An Exter-
nal Timing Reference for Purposes of Synchronizing The
Heart Rate Variability Cycle With The Breathing Cycle
(Mar. 15, 2004)

FIELD OF THE INVENTION

The present invention relates to the field of human physi-
ology, and in particular to a method and system for allowing
a human subject to consciously control physiological pro-
cesses, more particularly, it allows a human subject to
achieve synchronization of the natural heart rate variability
cycle with the breathing cycle via conscious synchronization
of the breathing cycle with an audible timing reference, and
more particularly to the creation of a musical standard by
which the audible timing reference may be incorporated into
musical composition.

BACKGROUND OF THE INVENTION

The human heart is known to have its own nervous system
and its own natural tendency toward rhythm. For purposes
of this invention, there are two primary aspects to this
rhythm, the heartbeat rate, and the rate at which the heartbeat
rate changes otherwise known as heart rate variability.
Heartbeat rate is usually specified in absolute number of
heartbeats occurring during a specified period. Heartbeat
rate variability, otherwise know as heart rate variability is
the change in heartbeat rate as occurs during a specified
period. Henceforth, heartbeat rate variability will be referred
to as heart rate variability.

While the heart has its own tendency toward rhythm, it is
closely coupled to breathing. The relationship is such that as
inhalation occurs, the heartbeat rate tends to increase and as
exhalation occurs, the heartbeat rate tends to decrease. It is
important to note that while the heartbeat rate and breathing
rate influence each other, the relationship is a plesiochronous
one, that is, they are independent rhythms that strongly
influence but do not directly control each other.

It is generally recognized that heart rate variability is an
indicator of physiological and emotional state, that is,
irregular incoherent heart rate variability indicates a condi-
tion of physiological/psychological stress. Alternatively, a
highly regular coherent heart rate variability is indicative of
a condition of physiological/psychological harmony.

Accordingly, it is highly desirable to achieve and maintain
a highly coherent heart rate variability as life circumstances
permit. This having been said, with proper training and the
application of the present invention, it is possible for a
human subject to rapidly achieve the desired state of high
coherence of heart rate variability and to reinforce that
coherence on an ongoing basis.

The present invention takes advantage of the relationship
between the breathing cycle and the natural heart rate
variability cycle to bring heart rate variability to the desired
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state of coherence and the human subject to the resultant
state of physiological and emotional harmony. It accom-
plishes this via synchronization of the heart rate variability
cycle with the breathing cycle. More specifically, it accom-
plishes this by integrating audible cues in the form of
recurring identifiable musical sequences with a fundamental
periodicity of 5.88 seconds into musical composition. When
a musical composition according to the preferred embodi-
ment of the present invention is played, the listener(s) or
singer(s) consciously synchronizes their breathing cycle to
the recurring musical pattern, thereby synchronizing their
heart rate variability cycle with their breathing cycle.

SUMMARY OF THE INVENTION

As previously described, a relationship exists between the
heartbeat rate specified in terms of heart rate variability, and
the breathing cycle. While the heart has its own tendency
toward a natural variable rhythm, there is a strong correla-
tion with breathing according to this specific relationship: as
inhalation occurs, there is a tendency for the heartbeat rate
to increase, as exhalation occurs, there is a tendency for the
heartbeat rate to decrease. In a relaxed or semi-active human
subject, the effect of the breathing cycle on the heart rate
variability cycle is extremely strong. In fact, the heart rate
variability cycle will synchronize with the breathing cycle if
the breathing cycle is highly attuned to the periodicity of the
natural heart rate variability cycle. The nominal period of the
typical human heart rate variability cycle is 11.76 seconds.
Therefore, if the period of the breathing cycle is timed to
11.76 seconds, the heart rate variability cycle will synchro-
nize with it, bringing the natural heart rate variability cycle
into phase synchrony with the breathing cycle and thereby
bringing the subject’s heart rate variability cycle into the
desired state of coherence.

The present invention accomplishes this by presenting the
human subject with musical cues to which the breathing
cycle is consciously synchronized. These musical cues are
identifiable recurring sequences with a fundamental period-
icity of 11.76 seconds divided by 2, or 5.88 seconds,
representing the 50% of the 11.76 second heart rate vari-
ability cycle and corresponding to 50% of the breathing
cycle of like period, that is, the period of inhalation or
exhalation.

When the breathing is consciously synchronized to these
musical cues, the heart rate variability cycle will synchro-
nize with the breathing cycle and remain synchronized as
long as the breathing cycle remains aligned with the musical
cues. In this way, the human subject can remain in the
desired state of coherence of heart rate variability for
extended periods of time. Ultimately, this builds familiarity
with the desired psycho-physiological condition such that
synchronization with the external reference occurs sublimi-
nally and with continued practice, the state can be realized
at will with or without the external timing reference signal.

For purposes of the present invention, we can consider the
cycles of heart rate variability, the periodicity of increasing
and decreasing of heartbeat rate, and the breathing cycle, the
periodicity of inhalation and exhalation, to be two indepen-
dent cycles. The relative synchronization of these cycles can
vary between 0 and 180 degrees. When these cycles are
completely out of phase, heart rate variability is maximally
incoherent, when these cycles are completely in phase heart
rate variability is maximally coherent.

The fundamental challenge of integrating a 5.88 second
interval into music is that the present state of the art standard
for musical interval does not accommodate a 5.88 second















