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THE HISTORY OF PULSE FEELING

As we mentioned in several of our reports (1,2,3), the funda-
mental concept of pulse feelifig is "the resonance of organs
Mwith the heart'. This concept was cited in Chu-Li ( B )
about three thousand years ago.
The traditional way of pulse feeling did not feel just one
spot, the Egig;_;g@jgl_g;ggrx, There were at least nine
spots, three at_the head, three at the hand and three at the
foot. It was described as three different aveas with nine
spots (Z & /L ). The nine spots were correlated to the
nine internal organs. ' This kind of pulse feeling had been
going on for about one thousand years. Until about the end
of lan dynasty ( @R ), "Nan-Ching" ¢ HifE ) suggested that
Tai Yuan (Xl ) bhad all the components of the pulse.
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Since then, physicians have slowly shifted to this simplified
diagnosis. Especially during Sung dvnasty ( 258 ) the social
restriction forbade physician who was usually man to touch
the body of a lady,- this simplified method which felt only
the radial artery became popular and later on, turned te be
the standard mechod. . “

THEORY OF HOMOGENOUS CIRCUIT RELATED TO THE MERIDIAN
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FIGURE 1. The analogy network of the blood circulation
system. /
(A) A homogenous network under a pressure generator e(t).
(B) Pressures and blood flows associated with nth secrion

of network.

What did they feel at these spots? The theory of pulse
feeling in ancient time that felt nine spots instead of one
was related to the meridians in the body.

In the theory of Chinese medicine, the meridians, which are
the hypothetic llneg_LuQLugpnnecr the acupuncrure points_are

the, piggﬁgys_piﬁgh;_in) In our prev10us paper we have de-
duced that meridian_may_exist as a series_of resopnant arterial

trees that vibrate as lumped elemepnts from the energy con-
sumption point of view. Here some theoretical worx based on

homogenous circuit will be discussed. This is a simplified
meridian model. However, it does give some feeling about the
property of meridian.

As the pressure wave transmits through the blood vessel, the
inertance L, resistance R and compliance C of the artery or
arterial tree are used to describe the characteristic pro-
perty of the composed segments. This electrical analog
approach has long been used in fluid dynamics (1), since
Landes (3) pointed out the analogy between the pressure pulse

transmission in an elastic tube and a noltnwe pulse along a
telephone cable.

We assume that the blood vessels are represented by a network
of series connected homogenous elements for one parcticular
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blood circulation branch. Along this branch, the pressure pulse
travels all the way from the oscillation generator (heart) toward
the end. The network consisting of a number of identical T-
sections is illustrated in Figure 1(A). And the blood flow rate i
and pressure drop u associated with nth section of network are
illustrated on Figure 1(B)(6). _

The pressure pulse generated by the heart is periodic and may be
decomposed into harmonic sources of integer frequencies of the
heart beat. Let us consider one component of the pulse, say e€(t)=
eg(w)eJWt, then the pressure and blood flow rate may be represented
in the form:

jut -
Une un+l(t) = U e

v (t)

jut

I Jut (Eq.1)

I.e n+le

ln(t) n j'n+l(t>
This requires the linear relation between u and i and this re-

quirement is usually met when the body is cuiet at rest (7,8).
By Kirchhoif's equation, we have

u = KEy * zz)ln - Z;1

n .55 A

-U = “ZzIn d By ot z;)In '(Eq.z)

+1

Where Z: and Z, are the complex impedances of the elements con-
nected in s@ries and in parallel respectively.

The general soclutions of the equations are
1

I
n

1
A exp(TWn) + B exp(yn) " (Eq.3a)

C exp(=rn) + D exp(yn) , (Eq.3b)

™
o

U
n
with the restriction

L2
cosh v = 1 4-25— . (Eq.4)
1

If we consider the branch consisting of a large number of identical
sections, we may neglect the reflected wave, then Eq.3a and Eq.3b
becomes

In = A exp(-yn)
Un = C exp(-yn):
ancl

R

G T exe(=)

exXpl=-1y)
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FIGURE 2. Proposed T-section of a particular circulation
branch.
1) ¥ 1s called the prdpagation constant. In general, it is a
complex quantity given by
T =a + B (Eq.5)
where ¢ and 8 are, respectively, the attenuation constant and
phase constant per section.
The blood flow Is through the nth shunt to the vein 1is given
.2) by
be ™ by = Ly = Lt = expl=1))
and the mapgnitude of IS is
iISi = lin[[f + exp(-21) - 2 exp(-u)cos8 ]%. (Eq.6)
Sa) v
In general Zi, and Z, will be varied with frequency w, and if,
a is zero, such waves will pass the
The condition for ¢ to be zero

over any frequency range,
network without attenuation.

is that 5 -
| . ) z |

cosh ¥ = cosh(j8) = cos8 = 1 + B (Eq.7)
: .

The condition

The possible limits of cos B are +1 and -1.
for a wave pulse to lie within a pass band is that, at the
and Zz

frquency of the input pressure, the impedances 2.

must satisfy the condition
ik R E] 2 2 (Eq.8)
In the presence of resistance, the condition |1 + Z:/Z:] = 1
could hardly be fulfilled. However if
Z:/2: =0 _ (Eq.9)
Ig; = 0. The

we have

then « =0, ¢ = 0 and f{rom Eq.6,

pulse of the particular frequencies which satisfy the con-
dition in Eq.9 will propagate toward the next element without
attenuntion and phase change and even without any [low leakuge

iy



through the shunt.

We further assume that Z, is composed of L,, R, and C, in series,
and Z; is composed of R, in series with paralleled C,, L. This
is shown in Figure 2., the full series impedance is

Zi = Jluby = —29 & B
wCl

and the shunt impedance is

~-j(WL2 /WC2
ZZ=J / ) + R,
mLz——l*

wC,

In this case, the restriction 21/Z2 = 0 could be met in two con-
ditions:

R P

Firstly, if R1 is negligibly small and
1 ;

Url: T T
¥ LG

(Eq.10)

Secondly, ‘R, and R, need not be negligibly small, but

1

w_ = = (Eq.211)
P "L-ZCZ &

In order to prove this theoretical interpretation, we performed the
following experiments.

Frequency Selection at Different Meridian

The pulses of nine acupuncture points, each corresponds to a spe-
] cific meridian, were checked. Three points on hand were Tai Yuan
( K& , on wrist radial A.), Shen Men ( 7 P4 , on wrist ulmar A.),
and Hoh Ku (& % , on back hand radial A.). Three points on foot
were Tai Chung ( Kifi , on foot 1lst dorsal metatars A.), Chung Yang
(%5 E% , on foot dorsal pedis A.), and Tai Tsih (% %8 , on ankle
post tibial A.). And the rest three points on head were Han Yen
(&I}k , on head parietal [Br.), Erh Men ( HPFY , on ear Superf. tem-
poeral A.) and Chuan Lien;(ﬁﬁﬁg , on face tranverse facial A.). The
tested persons were aged between twentyv three to forty three vears.
During the experiment they were asked to lie down quietly. The
shape of the pulse was then recorded with a pressure transducer
(PSL-200GL, Kyowa Electronic Instruments Co. Ltd. Japan) which was
fixed on the skin of the acupuncture points by scotch tape and an |
adjustable belt with a small button to give the suitable pressure
on the transducer. Our criterion of a good measurement is to seek
the largest amplitude of the pressure wave. The transducer was
connected to an oscilloscope and through an A/D converter to an IBM
PC. Pulse shape was analyzed with Fourier transform software using
T(period) = 1 pulse as described previouiay(a).

= i

As shown in Figure 3 the pulse shapes and their Fourier transformed
spectrums were dramatically different from each other.

5. 05 i v —j= it r . i i
Using Tai Yuan ( A.mﬁ) as control, the variations of the harmonics
between Tal Yuan and seven other acupuncture points of [ive persons
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FIGURE 3. The pulse shapes of nine acupuncture points and
their normalized Fourier transformed spectrums. The ampli-

tude of the zero frequency term was used as 100% standard.
The data are presented as percentage of amplitude of each
frequency compared to the amplitude of zero freguency.

are given in Tables 1-7 and Figures 4-6. Since the pulse of
Chuan Lien was quite difficult to get, it is not included in

these figures and tables.

Figure 7 shows the averaged variations of the harmonics of
five persons. While the difference between subjects was
large, nevertheless the frequency selectivity on the body is
obvious. On the head some higher frequencies were preferred.
However some [lower frequencies were preferred on foot.
Similar result has been suggested by O'Rourk and Taylor (9).
If we look at these data more carefully (Figures 4-6), each
individual seems to have more than one selected frequencies.
At head, the harmonic number 6 could be related to w; in

Eq.10. At _foot, the harmonic number 2 could be related to w)

in Eq.10 which is artery specific, because there is same se-
lective peak for all points at the same area. While the
another selected frequency may be related to w; in Eq.1l1,
which could be meridian specific. Although every person
tested has another selective peak or band, the meridian spe-
cific frequency 1s not very clear in these data. There
could be two reasons for this: (1) All testing subjects were
asked to lie down during the pulse measurement. Lyving down
may not be a good posture to measure the resonance of me-
ridian. (2) Only Kung-Fu master will have sharp mericdian
specific frequency as shown in Figure §.

We have therefore partially shown that there is sowme kind of

[requency selection for blood to distgribute at dilfferent me-

ridians which lead to different part ol the body.
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FIGURE 4, The percent difference of the normalized Fourier
transformed amplitude of twelve freguencies are shown as 100%
*Cn" = Cp)/Ch- & , X, 4 , O; 6 Tepresenzs five differspt
persons. Tai Yuan (Cpy) is used as com:zrsl to compare to:

(A) . Shen Men (Ch')
(BY . Hoh Ku (Cn")

We may thus suggest that when we examine blood flow in 1real
space, we will find the artery. However, if we examine bloos
flow in K space (or frequency space) we will find meridians.

Ancient Chinese somehow visualized this and gave thorough ex-
ploration about this K space. They developed Chinese medicise
and Kung-Fu ( Zh3& ) or Chi-Kung ( $5I) ) :

The Evidence of CHI (i) Flow
From our theoretical and experimental results, it seems that

the idea of "Chi" is related to the resonance condition of
the lumped elements in each meridian.

Should this be true, the person who practices RKung-Fu and
knows how to control his "Chi" will be able to control the
performance of his meridians. He will be able to improve th
resonance condition of the meridian and make it o better pass =
for selected frequency. We therefore checkod 1 Kung-Futmaasss
and compared the pulse shape before and durine he released :
the "Chi®. . (You may notice that even before ﬁe released the
“Ch;", his meridian performed better and selected the har-
monlc unumber 9 strongly.)

W om

As shown in Figures $-9 and Table 8, releasing "Chi" from
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FIGURE 5. The percent difference of the normalized Fourier
transformed amplitude of twelve frequencies are shown as 100%
¥(Cp' = Cpl/Ch- ® o X, & & O & represents five different
persons. Tai Yuan (C,) is used as control to compare to:

(A) . Tai Chung (Cp')

(B) . Chung Yang (Cp')

(C) . Tai Tsih [(Cyx")

the meridian which goes through Hoh Ku would enhance the fre-
quency selectivity. The Fourier component of frequencies
numbers 3, 6 and especially number 9, the selected frequency,
<ere enhanced. And it is even more interesting to find that
:he phase angle is greatly reduced for the selected frequency,
<5 is the attenuation. These all fit well with the predic-
zion by equation (9) and equation (11).

_ TR
ifter all these arguments, 1t becomes com;%ehensive that the
surpose of pulse-feeling at different parts of body is trying
-5 feel more clearly the vibration of the specific frequency
hich is enriched by different'lum%éd vibrational elements,
he meridians. From our previous paper, the internal organs
~ve similar resonance frequencies. Therefore it is possible
correlate these amplitudes from different spots with the

sonance condition of different organs.

OW THE PULSE FEELING IS PERFORMED NOWADAYS?

swadayvs Chinese doctor feels the Tal Yuan (Ztiﬁ ) only.
o fundamental assumptions are based.on "Nan-ching" (#F £ ).
=11 pulses will appear at this spot.
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FIGURE 6. The percent difference cf the normalized Fourier
transformed amplitude of twelve frecurncies are shown as 100%
BCH" = CuYICs. & , ¥, & o, @, A represents five different
persons. Tai Yuan (Cph) is used as control to compare to:

(A) . Han Yen (Cp')
(B) . Erh Men. (Cph')

Before feeling your pulse, the doctcr will let you sit-down,
adjust ‘your posture, talk with you to make you more relaxed,
he will then ask for your wrist, touch the radial artery with
three fingers as shown in Figure 10. You may think he is .
counting the pulse rate, but why use three-fingers? Acc?rdlng
to Chinesg medicine, the pulse rate is important. However, the
detailed shape of the pulse is even more important. To feel
the exact shape of pulse, trainees mzy spend years to get
familiar with the different pulse shapes and their relations to
different physical conditions or diseases.

According to 'Nei-Ching", the pulse-feeling should be performed
in early morning, before meal, exercise or washing. At this
very quiet condition, the basic tone of pulse is not disturbed,
therefore the pulse will tell us the conditions of the five
solid organs as well as the six hollow ergans. If it is too
strong or too weak, we may then determine the seriousness of
the problem and the remedy for it.
CRERELEBRSRD  BRARNO RERE ) Sl . WEDS, 2
M 5RAL TR 2245 582 AR » S08R )36 T 78 e RE® WAK SRR
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FIGURE 7. The averaged percent difference of five persons,
which gives the normalized Fourier transformed amplitude of
twelve frequencies shown as AVE (100% *(Cnh' - Cpn)/Cph). Tai
Yuan is used as control (Cp) to compare to other points (Cp').
(A) . Two points on hgpd ® - Shen Men, 4 - Hoh Ku
o S—

(B) . Three points on foot e - Tai Chung, . - Chung Yang,
x - Tai Tsih

(C) . Two points on head © - Han Yen, 4 - Erh Men.

So pulse feeling is a very delicate measurement. It must be

felt in a very quiet condition. Every experiment must be
controlled very carefully not to disturb the delicate res-

‘onance of organs with the heart.

(The general shape of the pulse has also been studied
thoroughly by Chinese medicine. They are related to the
heart condition, the elasticity of artery, the dilation of
blood vessel, the amount of blood in arteries and so on.
Therefore if you have a fever the general pulse shape will be
changed significantly and become over-flooded. If you catch
a cold, the general pulse shape will become feeble.[j#d1l
these general shapes have been discussed by many books both
in Chinese and Western medicine and will not be discussed in
this report.)

IE;E klgd of detailed pulse feeling started more than two
s . : (] 3o . 5 3 S
abou§121 years ago. In "Nei Ch}ng”, there was discussion

¢ resonance waves for liver, kidney, spleen and lung.

Modern Chinese medicine books have classified pathology to-
gether with remedies with the pulse shape shown in Table 9.
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FIGURE 8. The effect of releasing "Chi'" through Hoh Ku.
a - before release "Chi", x - start release '"Chi'' about 3
minutes, o - continually release "Chi'" about 7 minutes.

(A) .- The perceht difference of the normalized Fourier
transformed amplitude of twelve frequencies between Tai
Yuun (Cp) and Hoh Ku (Cp') shown as 100% *(C,' - Cp)/Cj.

_(B) . The phase shift of the 12 frequencies shown as on -
¢n. (phzse angle of Hoh Ku - phase angle of Tai &uan)

It is a summary of some of the standard dlagnostlc terms and
prescriptions,

The three fingers are put on three specific positions called
=t , 8 , R . There are suggestions that the left hand and
right hand give information about different organs.

The three positions are related to heart, liver, kidney, lung
and spleen, the five solid organs. In some modern text of

Chinese medicine, there are also speculations about deep pulse

and superficial pulse. The deep pulse is related to solid
organs while the superficial pulse is related to the hollow
organs.

RELATION BETWEEN PULSE FEELING AND THE ORGAN SPECIFIC WAVE

In "Nei- -Ching" and "Nan-Ching" there were thorough dis-
cussions about the organ specific waves.
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FIGURE 9. The effect of re ifig MChiw through Hoh Ku.

The pulse spectrum of Hoh Ku itself before releasing 'Chir
was used as control (C,) to compare with the pulse spectrum
of Hoh Ku during releasing "Chi" (Ch'). The percent dif-
ference of the normalized Fourier transformed amplitude of
twelve frequencies shown as 100% *(Ch' =~ Ch)/Cx- X - start
release "Chi" about 3 minutes, © = continually release "Chi"
about 7 minutes.

P37 ( Nei-Ching ) _
" EFRENT D AHSAKBRETE  SELE ) &8 o RUMEER o »

CELARE O o oo B RRERETE  RE S e " HRE M oo
D MESREHELT ) REEH METo L IREE A 4

HAEFULU » B8 o v « JERRZ + b, » MELIFE M3 Hth o »

% ( Nan- Ching )

“EBMANEOL  BEMEEERD o v « EMREHFH » 2 E Bk
TEHDL - [REchM - BHHEES o »

The translation is:

"The Spring pulse is dominated by liver, ....,. The "Chi"
is soft and smooth, long and straight. So we say it is like
a string. If not, you are sick."

"The Summer pulse is dominated by the heart, ..,, e "Chi™
comes strong but goes weak. So we say it is like a hook."

"The Autumn pulse is dominated by the lung,.... The "Chin
comes soft and flecating. It comes fast then spreads. So we
say 1t is floating." : )

T



FIGURE 10. ' Chinese pulse diagnosis, Sung dynasty.- After
<he Yellow Emperor's Classic ol Internal Medicine.

"The Winter pulse is dominated by kidney,.... The "Chi" comes
as strong as a stone. So we say it is like a falling stone. "
“"The spleen is the lonely central organ that irrigates the
surrounding.™

In the "Nan-Ching"
"Floating and spreading is the heart pulse."
“"Floating but slurring is the lung pulse.”

“"Enduring and lasting is the liver pulse."”

"When pressed it is soft, but when you raise the finger, it
comes strong. This is the kidney pulse."

"Spleen is the central organ, so the pulse is right at
middle."

All these documents seem 1O tell us the heart Chi comes at
the beginning of the pulse. It comes strong then disappears.
The lung wave also comes at the beginning of the pulse but
stays as a train of short waves. The liver wave is long. It
stays longer than that of the heart. The kidney wave is weak
at the beginning, and suddenly comes out at the last part.
The spleen wave is right at the center of the pulse.

From the organ specific resonance waves We found in our pre-
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TABLE 10. The Fourier transformed spectrum from the pulse_of
a normal person. The normalized amplitude is 100% * Cp/Co.
The unit of phase angle is degree. '

n ‘Amp (Cp) Nor. Amp Phase Angle
0 1766.34277 100.00000 0.00000
1 1505.68213 85.24292 102.34065
2 876.61273 49.62869 137.17479
3 399.75214 22.63136 179.60005
4 296.97833 16.81318 -172.97724
5 191.11801 10.81998 ~124.90088
6 81.61549 4,62059 ~98.57288
7 48.29361 2.73410 -88.55642
8 29.18774 1.65244 ~67.01342
9 14.31484 0.81042 ~41.34580
10 4.60961 0.26097 -18.09173
11 5.51830 0.31241 -59.12928
12 1.47808 0.08368 -27.30604

n: frequency number.

Amp: amplitude

Nor. Amp: Normalized amplitude

vious paper, we can actually synthesize these harmonics back
we may under-=

to the whole pulse. From the synthetic process,

stand why Chinese medicine use the specifiic spots of <} ,

or R to diagnosis the condition of a specific organ.

It is understandable that the heart is related to C,
10. It is the total cardiac output.

related to the height of the pulse that appears at *™

study the property of other organs, we will remove its spe-
cific resonance frequency then put it back to see its effect

on the pulse shape.

Figure 11 is an example.

first twelve harmonics shown in Table 10.
tectable difference with the real pulse.

When we remove the first harmoanic out of 1it, .
This is the pulse shape without the liver
In "Nei-

like Figure 12(A).

The pulse was synthesized from the
There is no de- ~

wave or in chinese term "the dead liver pulse".

Ching“, "

of a newly finished bow.

RFEERSATMT R IE _ :
means the dead liver pulse comes very strong like a string

There ig further oxplanation ""fho
newly finished string is too strong and without the stomach
wave.'" The stomach wave is at the middle of pulse.
seems to fit the Figure 12(A)
pulse lasts very long but without the middle part.

very well.

the snape is

" which

in Table
In the pulse it is

This
In Figure 12(A) the
If we

E
g:
=
s
3::
=




238
POINTS

FLGLRE L1, The synthetic pulse from the twelve harmonics on
Table 10, which is almost no difference with the original
pulse, its period is T = 238 points * time units/point.

compare Figure 12(A) with Figure 11 as shown in Figure 12(B),
it is clear that the greatest difference come right after the
peak of the pulse as indicated by arrow. Or in chinese term
it is somewhere between =< and [4]

When we remove the sccond harmonic from the pulse, tihc shapc

is shown in Figure 13(A). This is the pulse shape without

the kidney wave or in Chinese term 'the dead kidney pulse'.

In "Nei-Ching", " S MREBWMEFHEE WAL F T

which means "The dead kidney pulse comes like a wave traveling
along a very tensed rope. It also like the stone that bounds
from the ground.". It is understandable that along 2 very
tensed rope the wave will be strangled and travel in a strange
way. The falling stone that bounces back from the ground 1is the
like later half of the pulse. The pulse reaches the ground then
pounces back with a much lower amplitude. This description
seems to fit Figure 13(A) very well. VWhen we compare Figure
13(A) with Figure 11 as shown in Figure 13(B), the largest dif-

ference comes from the last one third or in Chinese term the R
of the pulse. '

When we remove the third harmonic from the pulse, the shape

is shown in Figure 14(A). This is the pulse shape without

the spleen wave or in Chinese term "the dead spleen wave'.

In "Nei-Ching", " FEMMEAEWAZ% > WK=& NE

- i@ A 2 WK Z i "which means "The dead spleen pulse is as
hard as the bird's beak. It is fast like the moving talon.

It is random like the leaking roof. It spreads like the run-
ning water.". In other works, it becomes very irregular, hard
and there are small random peaks wondering all around. This
description seems fit well with Figure 14(A). When we compare
Figure 14(A) with Figure 11 as shown in Figure 14(B), the
largest difference could be from the first one thiud af #hs
pulse or the last one third of the pulse. But the first- one
third has been assigned to liver, the last one third has

been assigned to kidney, both have even larger variation
there. Therefore, only the middle part peak is still feas-
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FIGURE 12. Comparing the complete syvnthetic pulse with the
first harrionic absent pulse.

(A) . The synthetic pulse without the first harmonice Ci
*cos(27t/238 - ¢,) . '

(B) . The arrow indicates the most significant place between

the complete synthetic pulse and the first harmonic absent
pulse. :

ible to represent the spleen wave or in Chinese term "the g;'
AT . :

When we remove the fourth harmonic from the pulse, the shnpe
is shown in Figure 15(4). This is the pulse shape without

the lung wave or in Chinese term '"the dead lung wave". In
"Nei-Ching". " 7 i BE = M=z 8 » WA i ZE " which
means '"The dead lung wave is like a floating subject. It
also like the wind blowing over a fur.". In Figure 15(4),
the pulse shape is actually like a floating subject which
regularly bounce up and down. It is alsc like the wind ngw
over a fur. T@e wave disappears gradually. When we compare
Figure 15(aA) with Figure 11

: as shown in Figure 15(B), the
largest difference comes before the peak of the pulse,

Therefore, we may possibly sense its amplitude by feeling the

Spot of =}, and feel the movement right before the peak (the
heart pulse).

TR
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4363

FIGURE 13. Comparing the complete synthetic pulse with
second harmonic absent pulse.

(A) . The synthetic pulse without the second harmonic
scos(2n * 2t/238 - b2)

(B) . The arrow indicates the most significant place between
the ocmplete synthetic pulse and the second harmonic absent

pulse.

C:

From what we have discussed, it seems that ancient Chinese
might have known the organ specific resonance wave for more
than two thousand years and developed a simple systematic way

to examine it.

o . . B il 1 T K
In "Nei-Ching' there 1s also a statement " MaE Bl WS
= ) " which means solid organ is female, hollow organ is

= Sa
male. In Chinese term female also means less movement, male

also means more. In "Nan-Ching" there 1s o E R B &
= M 5 " which means that solid organs meve slowly however
hollow organs move fast. )

Our experimental results seem also confirm these statements.
The solid organs are in resonance with the lower harmonics of
the heart beat while the hollow organs may be in resonance
gi:h the higher harmoaics ol the heart beat. We are currently
investigatineg the hollow orgun specific resonance wave. It ’
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FIGURE 14. Comparing the complete synthetic pulse with the
third harmonic absent pulse.

(A) . The synthetic pulse without the third harmonic C;
*cos(2n * 3t/238 - 91)
(B) . The arrow indicates the most significant place between

the complete synthetic pulse and the third harmonic absent
pulse.

also becomes understandable why some modern Chinese medical
books also-assign some superficial pulse feeling to the .hollow
organs, this is because their resonance waves are of higher
frequencies with much smaller amplitude.

CONCLUSIONS

In all these derivations we have assumed that we may treat

each frequency as a separate component. The pressure am-
plitude of each specific frequency will determine the flow
rate of blood that enter its resonant organ. :

Ancient Chinese somehow understood the importance of this
mechanism and realized that when body is quietly at rest
these fundamental frequencies of organs can be vividly félt.

Actually this kind of frequency specified blood distribution
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FIGURE 15. Comparing the complete synthetic pulse with the
forth harmonic absent pulse.

v

(A) . The synthetic pulse without the forth harmonic C.
*cos(21 * 4T /238 - 94)
(B) . The arrow indicates the most significant place between

the complete synthetic pulse and the forth harmonic absent
pulse. -

is controlling not only the body blood distribution but also
the redistribution. The mechanism of the so called "Times cf
maximum energy" ( “F 4= Ui ¥ ), or "mother and son law" ( FH
7T #8 4 # $+ ) all can be understood. Most fundamental
principles of acupuncture could also be deduced if we study
the body frequency distribution and construct more detailed
model of meridians by giving each acupuncture point some
unigue property.

Finally, we wish to emphasize that the pulse feeling is the
foundation of most theories in Chinese medicine and we will
use some modern terms to describe it: The pulse feeling is

an infrasonic wave detecting the structural and functional
conditions of your organs. = The waves propagate in the artery
and arterial trees, while the heart is the wave generator,
and the three fingers are the transducers.
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