4% %% - CCMP87-RD-049

op BZ i 5 A R SR HAER AR R R

The Development of Data Acquisition System for
Chinese Medical Pulse Diagnosis
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ABSTRACT

This paper presents how to make a multi-functional sphygmograph
that can be used to measure more pulse information for realization of
Chinese pulse diagnosis. This specially designed sphygmograph packages
four pressure dies into a substrate to form a multi-sensor and then
connects signals through the signal conditioners to a personal computer.
The design and manufacture procedures are described step by step
thoroughly and the testing is provided as well. The results show that this
Sphygmograph can not only provide the pulse pressure but also possibly
obtain the flow of blood.

Keywords: Pulse Diagnosis, Pulse Sensor, Pressure Die, Sphygmograph
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Specifications
Mode! P23XL
Pressure range -50 to +300 mmHp
Maximum over-pressire 10,000 mmHg
Sensitivity ¥ ' SV VimmHg+T%
Volume displacement 0.04mm?/100 mmHg pressure
Non-linearity and hysteresis® 1.5 mmHg over 0 to 300 mmHg
0.1 mmHg over 0 to 10 mmHg
Zero balance® £25mmHg "
Bridge resisfance Input resistance - 1,000 ohms nominal

Output resistance - 350 ohms nominal

Thermal coefficient of sensitivity™
(typical)* +0.1%/°C

Thermal coefficient of zero (typical)™ 0.3 mmHQ°/C

Electrical Teakage 2uA maximum at 115V 80Hz
SpA maximum at 220V 50Hz
50MQ minimum at 50V DC
Insulation “Withstands 10,000 DC, 500 watt-
seconds of defibrillator discharge, or
electrocautery
Repeatability 0.6 mmHg
Rafed excitation voltage 75VDC or AC up to 5 kHz
Maximum excitation voltage JOV DT or AT
Weight T 15 grams without cable -
Size i ‘r “40 mm, including dome (1.6 inches)
e length ) am eet i T
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AT-MIO-16XE-10 and AT-AI-16XE-10

Analog Input
input Characleristics
Number of channels ...........
Type of ADC .....orreevrrvrirnrneea
ResolutHOn o riirnierisiasninsns

Maximum sampling rate
Input signal ranges.............

Input coupling ....cocverviinrmmsriaciisiraias
Maximum working voltage ...............

................ 1& single-ended or B difierential

(mofltwarc-selectable)

venmsnarenense- SUCCESEIVE BpproXimation
................ 16 bits, 1 in 65,536

..................... 100 kS5/t goaranteed

Board Gain Board Rangs

(Saftware (Saftware Salectabie)

Salectable)

Biiprakes Unipolar

| h 100V Do 10V
2 5.0V DwsV
3 L0V 0wV
10 £}0V Ow !V
10 05V Ow0sSY
S0 2V w02V
100 +0.1V DbV

Each input should remain
within 11 V of ground

Overvoltage protection......c.ccecvee e e . 2253 'V powered on, 215 V

powered off
Inputs protected .........ccecvvneveven. ACH<0..15>, AISENSE
FIFO buffer size.......cccnvrcirinsnssnsnnnnnn. 3 1 2 samples

Data wansfers........cooooeviiiiinniiiien . DMA, interrupts, programmed
o
DMA modts....occociiciciicm e scsseensm aingle transfer, demand tansfer

#23 HMBEHRFREEL
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BRNBRAR LB R ERARFHATALFREBAR
EREBRAEAMRRLAMAZSFHARE /K » B ABRMIRE
AR EARBERET  BHEARERGTHFRER » UEFR
LR FHAFIR

2.4.5 F BRI ik

EXRBERAOBBZREBORINE  BFRARIFNARIAL
£300mmHg * HA A TR ey N FIE R A 0 A& ) £ 290mmHg
BF - AFRIPIBRE  ERANBEE ERETRFHE > LIFHIFE
Rt TR UBKLEEE » B 10mmHg R TR —R » BAHAT
F2EBERB LR FTHREEARRRTZFH

25 FAEBRBERBBSERARRZT R %

251 B S
@ & A A i
1.5 % ¥ % AR H B S KN
12.PC-586 T B% AHEBERAASMOARRAEBERAEZH PO
3.AT-MIO-16XE-10 |pam g 2 2 A& %
MR F
4EANR B G BEREGRR B AR S LK

SEARRRAS TR RE—EEREEEAR LRI RENRA
HREZRRR ST G HEAGEN

6.SCXI-1121 R ERGEARER)
7.5CXI-1321 IR B A

R SCXI-T000 SCXI REGEBEATALER S
0. AL B REZAEREAX LR TR
10.% A % & 342 100 /22 K A4 %

%24 HHRERBETRABRZETREM X

252 BB ik
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EFERERBESHRRTY » — % B ZBEE L
ERAFRELRBESERAX BT AHBERAENETEL » B 1L
B LG FREFERLENTREL B2 A TR 2 o £
AV BARRAIHRERAE  AANCoMAZEARX LR
RUELER > PABRIE LR B B 2 MR T kAT 2 %t o

AR AR RAFER T —GRINGEEEENRA G LB
E—ROGFZE29F A 1BAE2 32 L BHEATH —BE4ILE
|RSRGHAOTRAMBIRAESZ L > FHERIET7THIEE A —42 >
WRERGERE > M58 —MoREAX BRI EREER
BB FREE  ABFRYE Ef NP HMAGED > BR

A RAZZ T R REREAX LRI j0i8 > a ek A
RIRARE R EEROREN  wib— R RFEY K808
BRA FRBFRBGREN DR BEAR LB o

AR RY B F R HEA A ERARENBAR o B
T 0 AR 2 300mmHg ° Bl AR EB e M RIS KRG -
%5 FAR10mmHg E 2 B A A0mmHg & 1k » B 882 5855
B 2 & R R » ARAFH R B2 45H -

LY

-

29 FFRIRRBERAPRE F
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2.5.3 BLA-RR Rk sh A sk st aY ok

HAERABIBNEE —REEF dRANFTHURAR £
HEEH N E T » AFARAIRH —ER AR > T o8 & AR
BN BRATELATRAGER  CARBAEBPHZE £ R
ROHRTRFENS > BRGEARAT N ZHE 0 SRR %
BB RES  KELAREBE L EHEIREAMER > S
Ho TG a -2 BEARAGERB A -

1l

2.10 BL o R AR M RIS BB E R A BRE BB
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2.6 A B 5T LA )RR GBI B 2 5 P A R R,

26.1 TR EM

@ 7ot A& )

1.5 &Y % BARIEH RS AN

2.PC-586 € i A EERN A O RKRAZEREH T
3.AT-MIO-16XE-10  |piBig Bl = & A &9 3%

TR+

ABAXDRY | AERGANEFARNRNBLE
SHARNBRRASFRER|RE—EZBEEANR 0BT ES LA

A X 2 BB BT E AR &R A

6.SCXI-1121 MBRAEB(EARRR)

7.8CX1-1321 Rx®ANT @

8.SCXI-1000  [SCXI B EWEARCALA B ]
OTHRERE REAABREZAR LRI TA
108X EH  |BK 00 EZAARLE

BB FEAR  |(HEZREERARRIN A ETAR

fr 3548 B AR 0 F R 7y o R BRI 0 45 E)
B A1 695 PR

2.6.2 ik

ARERBBHRRF B —ZRRENHANZFEREE  #
BABREZRABASHEAXLABRUYFIATHRBENEREL  BUh
Bt L&y FREEELEZAZEL AR FRYEEHAR D > AETE
ENOWNBETEL— RSB A  BRAFRNR  RESERAEL
BB RERBRANGEEFEL > RAUAEHARERNSHBHEAX 0B

25 HREARAETHERNRZTHREIM L&

AT > AHBIR A BEBAR BT Ak -

R RAHRHFRART —GRINGBEERN R L LA H
A—AGEFB2IDFAA1RL2 32 LA ASYH—HB4ILL
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IRBUYTRABIRASZ L A dthss e 2 LB
THEARETEBBEB AT RS AT L BRAOFRBIIK » R
FEHGZERE M369A —HOBEFEAX LR ITARZFHET A 0B
e FREHEAAFRY Hf N IIEREAGES > A1 ek
KB AR HEEREBEAEREASZAN R R ATERIEAN
A BEiHAE > 2HAFARMBHBRRABFFERSRAEN » wb—R
HEEFREXFTHMAGRS » BRI FHEAR AN SR BEAN
B E o

ol

211 RARA 2RI FRRMNBZSHERBRE BEE
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207 A T ERZITATHE R

271 B EM
o B R
LABTKRAY B WARE K
2.PC-586 & A% T AEEER AR RBREERARH T
3.AT-MIO-16XE-10 |[MERARISEFRHWE )
TH MR F
AERERATE | |GAKBRLFFBZA
SemBEZBANE |[REASAFFZZRAGE
6.SCXI-1121 T ABRAREBRAREK)
7.SCXI-1321 WEWM AL @
8- SCXI-1000 SCXT EEAERACRARE |
Ekﬁﬁi (Ao BETREARZ £
10ZAR b B T ARERAZLREARER SRR
_Hﬁﬁ T%ﬁkﬁﬁfﬁﬂ%*ﬂﬁhﬁﬁﬁﬁﬁ%l
%26 AT ERITIAHREHREM X
272 B8k
ATHANARRMEBEA SAARZIBRAEREERATTHRILA
A EHRE BAMNAAFTHRAT ARBEATRAZTE  AFHA
REBPLE—ZRE UARFAhETABMREZES A4 AF

RERS MR AETLELE  AFGTALAREAAZR R > Bt
TR e E il E R 0 B AR BB
BT THM

B R F XA

ML REAESE TR UEBEBIERE S s
AR LB E > B AT m RondE Lip ik - 23w iR
@il R AEP—HRERLSE—"HBREHT AT ZI AR
 UAFARPIBEMERENZH -
AEHRBEF ATHRIFZFALELETANENE A AR

-3
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SHIEAANELTARN  REMETBEBEFLAXLRIT L UEIFE
Br B AME 0 A LFBHEHEENALELE LSRR RE
AT EOHBRIME > RBREERAAETEILZTITH 2R
EERBAT® > ¥HEZIBMAE SN A 250ml/min * 300ml/min
350ml/min °

DR

nbiws]c)

TR RNE
R B ER

gt ot 3 B
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3.1 AN B R AR

F—% F-% F=% Fu¥ (FEE FXE% Zt¥ BN¥E
mmHg [(0.1mV) {(0.1mV) [(0.1mV) {(0.1mV) {(0.1mV) {(0.1mV) [(0.1mV [(0.1mV)
300 368.2 [364.09 [369.39 [367.31 [365.66 [369.78 363.36 369.41
290 354,58 [352.02 |355.11 |356.73 |354 355.76 |351.83 1356.44
1280  |342.58 ']342.73 342.7 |344.13 |341.52 |343.27 |339.22 (343.62
270 329.34 [330.5 [329.96 [330.95 [328.35 [330.87 [328.66 [330.6]
260 [316.95 [318.48 [317.68 |[318.95 [316.2 [318.92 [316.49 |317.77
250 304.82 |305.64 |304.77 |306.61 [{304.46 |306.5 1|303.84 |305.26
240 292.86 [293.88 [292.03 [294.84 [291.75 [294.72 |290.84 |293.68
230 279.75 [281 279.36 [282.28 [279.1 [282.17 [275.83 |281.09
220 266.64 [268.9 1267.43 (270  |266.97 [270.61 [263.01 |269.38
210 125556 [257.24 |[255.48 [257.54 [255.32 |257.85 [253.82 |257.16
200 24306 [244.9 [243.15 [244.72 [242.02 [244.79 [240.76 [244.18
1190 231.4 [233.04 [230.78 [232.85 1[230.86 [232.03 |226.59 [232.81
180 21891 [220.09 [218.68 |220.56 [217.75 |221.37 |214.34 [219.33
170 206.24 [208 706.57 |208.51 [206.64 |208.04 [202.98 [207.7
160 1948 [197.21 [194.96 ([196.47 [193.25 [197.71 [192.35 |195.46
150 182.26 |183.54 [183.12 |183.49 [182.66 (184.17 [180.71 |183.39
140 169.25 [170.76 [170.52 [172.26 |170.79 [172.88 |167.81 |171.11
130 158.03 [159.67 |158.95 [159.16 [{157.67 |159.98 [154.03 |160.38
120  [145.94 |146.55 [145.88 |146.78 |145.51 [148.09 |(144.44 |147.35
110 13421 [134.44 [133.49 [134.45 {13422 |[136.02 [132.99 |135.7
100 121.98 [123.35 (122.5 |123.49 [122.75 [124.48 [119.86 [123.07
90 110,53 1110.68 [110.29 [110.76 |109.54 |111.71 |106.82 |111.41
80 96.15 [98.26 [97.54 [97.49 [98.11 [100.22 [96.39 [99.41
70 83.89 [85.5 83.83 [86.65 [86.93 187.14 [84.82 [87.55
60 7233 |75.38 |73.46 [14.47 |74.46 |715.39 |73.06 [75.53
50 61.76 |62.75 |61.82 |[61.97 |63.14 |63.33 [61.07 |63.18
40 50.35 |50.73 |50.52 |50.36 |50.61 |51.97 |51.39 50.73
130 3811 [38.44 (3822 [3832 [37.95 [39.05 |39.48 [38.39
20 26,14 |26.35 [27.05 [25.33 |[26.33 [27.77 [25.3 |26.05
10 13.73 [13.98 [13.75 [14.09 [14.33 1{15.06 [13.87 [i5.15
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PAE [B+E [$4

(0.1mV) |(0.1mV) J(0.1mV)

36748 [369.44 367.412 A& FFk

353.29 [356.99 [354.675 | SEBEARFTREX y=ax+b
1341.14 |342.97 [342.393 : ; "
L3__2_§T44 1330.39:_339.351' o "ZI X, Y = Zl: X, Z’ Y
316.35 |318.82 [317.661 . L )
303.27 P05.54 305.071 "Zl: o (Zl *1)
201.28 [293.11 |[292.899 n n n .
279.1  [281 280.068 Z"f ' Z)’.- - Z"f -Zx,yf
76636 [268.87 (267817 b=t 5 : —
253.27 [256.78 1]256.002 | "fo —(fo)
54193 [243.02  [243.253 ‘ !

230.49 |231.84 [231.269

2175  [219.68 [218.831 i 10 ﬁiﬂm‘%ﬁ*%& |
30617 [208.05 [206.888 #H—mthd - ARke
194.18 [193.04 [195.033 FARERRTER
18205 (19345 [183.884 | K4 2=0.1216351
169.23 ]169.33 [170.354 £ b=0.0921672

156.7 [158.73 [158.33 ¥ A ERX v=0.1216351X+0.0961672
144.62  1146.44  1146.16 | st HEK > THHR S (x> mmHg)
133.08 |134.5 134.31 LEAYRYTEAE (v mv)
121.51 [123.15 [122.614 |

108.67 [109.9 110.031

96.02 |98.3 97.789

85.55 [86.11  [85.797

72.75 |74.31  |74.114

[60.96 62.53° 1’6@.251

4747 150.45 |50.458

37.35 [37.45 |38.276

24.53 26.54  [26.139

1248 [13.74  |14.018

0 0 0

%31 BAX0BR R HBREMA
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400
300
200
100

200

0 100

300 400

0.lmV
mmHg

B 3.1 AR LR GMEE

5 (3.5 RIFLEMEE e, = 1.357964/365.8269*100%=0.3712%
#80% K=0.12164 mV/mmHg

=1
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3.2 BB 35 E R A B

BAX B ARHE | AEAFFE

(0.1mV) 1(0.1mV) LEBAKLFT LA y=ax+b
336.68 473.31 ) ] .
313.13 341.04 nY X, ¥, - ). %2 ¥
794.36 —41a97 a = —'*““—2-—’—"—‘——
277.71 391.53 ] ”ZI: X~ (zl x,)’
263.9 372.52 ; ; "
25157 [355.26 PREADWED I XY 39
23825 336.6 b= t— 11
212.98 301.06 ny x' - x)

198.7 —  [280.95 : :

183.94 26024 BAXNLBRIHEREREARIA
170.89 241.60 * 44 a=0.1715959

159.35 225.46 % 4% b=0.04826208

147.19 207.96 B AKX y=0.1715959x+0.04826208
132.92 192.02 |iedtreX  THHES (x> mmHg)
1236 17e. Ve RO TRE (v mv)
112.64 159.1

100.76 142.12



00.17 L125,99
76.89 108.25
63.64 89.66
57.95 21.72
49.87 L69_',75
44.03 61.65
32.07 44 .91
24.57 341
15.8 21.65
0 0
%32 BRI B TR N BEA
550
450
350
250
150
50
0 100 200 300
0.ImV
mmHg

Bl 3.2 Rkl 3 &M E
& X.(2.5) RIFHMHE e, = 1.56542/474.1516%100%=0.33015179%

(A .=1.56542 ~ ygs=474.1516)
& #E K = 0.1715959 mV/mmHg
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3I3BARLBHFARMBITETERER

0L -

1 enl -

3040 -

0220 -

THG

0 Enl-

40 -
020

000 -
219

B 3.4 ARGR TSR R
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1 4ol -

[—

(1475

01400 -

1375 -

1250 -8

01325 -

T

B35 CRRBIMERE

K
(1+ 7s)

1 P @mey SRR TR A KBS RHEAGE) =

B(—MAGL) 2AMEER THMRTHHET  BEANRMEZ

SR B LM BERGBHTAMARRBBOASHER -
EEBpwERREBHER E'Jmﬁ;%$4530deﬁ¢éﬁﬁéﬁ¥5— » ]

BEdAELET MEZRAPBEMEN63.2%A TR Fﬁu

ZAR A EE 6 7=0.2 sec

AR CE B 25 65=0.15 sec

338



34 mA eI g R

M)

M

B 3.6 A& 250ml/min BFF R R EE R )= & B

WA

W

(AVAVAYAYAVAVAYAVAVAVAVAYANAY

B 3.7 HAE300m/min BFEGAEE - EH
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AVAVAVAVAVAVAVAVAVAVAVAYANAY

3.8 HRE30mM/min A RER N TEH

UFP=ZB b S ARBAENIAL T EREIRAHEZE
h o RBMAmMmMHg » A  c BN Er2dR Bh e bEIE
FrEazBARSE  THZHRATHREMEFZRAMNR -

A E=ZBTAY MEREHEN BHE4HS L TR
B3 B F A BN AR TR AR AE
BHR o B TioFsEBIHERR -

B - it

HMEGLER  FPAMBEHEAEGHREFNEHREAAHE
BHRORE  RARBEARGRHRES & HARER > H3HE
LRI N R BRI A S EA M

— ~ FFREAFME S |
FEI0Z B REREFHE B3 —aTHE - BkaFiaga
RAF
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AR R F 2R 0 y=0.1213651x+0.0961672
BRAOGRGEMETEKX > y=0.1715959x+0.0482608
BAR BT ESHES 0.121635lmv/mmHg * BA &R 9 &
SCE 40.1226351mv/mmHg ° 7T BAAR R.&) 0 £ B Ak &9 & /1 (mm-Hg ,x)
BWAT  BASETHIABARGTRNE  RATUERBRRY
RRAT L °
MiAEAR BRI eERMIREA0371290 0 BRA &R 89IF&R M
2R E£ 503301590 * ATAR N B R W IERMBREZBEAXN LB
BAOBRMAFHORREAREAKETEXBRARE -

S LAEEFTS |

BIBEHEANXLBRHGEEASHz BRAOKG R A E B 7.69
Hz AR A BB TRAEHRSHAERNBRAME > AR ARKK
En

ENELRERRASLS @

BEINERTRAZETTRBEEAGCLTANREINE
b B TUETGHBERNBAFE ARG BILEA LT M®E
é{] o

ik~ SIS SRR

5.1 &%
AEBXPRET—AGAEELREMHA P PRI MIEFEL
R BB PRRSERAY LI ERREE - AR B EOHEE
hEBAAR e BP0 BiEd R e MAAIR LIRS TR F
HemEE  AAANGRBERAN B A AERGAIR » T HET L%
BB PREGMIA  BERSERFIGORBRA B R GANKR » XFTFT
AR AMENRELE - BRI TRABSHHAER R A& - £FH
PR A  MEMRAATABEOHGHRE - EREAHLESTHRE
Bz iR AABARXRTEAHZRENRR S 0 A TR
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A AR ERAROHERY  BHRAX LRI ARRBETH
MRAY  FEHERSLEZAMFEANBATHE  LLBERZEHLER -

@RS ILRAE AHERGET BT LEAX LB OHE

fedt  AHEFTEBTHRRBABAXN 0B REBEOMHURE > 1
BB ABERRBENN AERANGKRAABEFRAGEFFRHB
AE BBAGBR A GENBAR LR

5.2 iy

AR B EYAARALRERALEL CE TR * 73815

KAEUTRIE THEAARBHRLBEREEZR *
~~ARHEBREHEHERA P AAEATHBRORZLETREELZA

it

= S

o BT EEELEINE LA EABERRLEERASMBERE
MEEABZTUHE -8 MR EHENTRIERGFE > 2
BT LA B AR R K -

AEMERARARAT SRERHBARX LB AR RERE

Ay epr s ETERXEMEME » BHTHERAELLELGEN
fERHERM -

“AERBBERIGMGE FEARRAETBREERKELRS

B FRERF - REREAARAGSL  REER MR
EAEM

“HBRARRNENHEN RIS L BN AR ETR T RRAET

TURNBENBERATREN S —HRRRE AR B
HHERBRAKGTERE

“E AR AEHGMRBBARAE HEMERFANE L K

o REHEFR > BT A LGB R -

AR EREGTRY  BRAAARGEEBOBT  AE

B YER R aR B A O EE - BLR R @meyRi
M E 8 E B ikt o

HAARRETLERAAARME  SRAEMGOR[ERAIE L &
ERGLEERGESILE BRAT—FTHHEY > XKFTHRE
WRASMERESR  UREBRAZHELFEHMAEK -

342



L = P

1. Bramwell, J.C., and Hill, A.V., “Velocity of Transmission of Pulse-
wave and Elasticity of Arteries” Lancent, 1:891, 1922.

2. Karz, L.N., and Fell H.S.,”The Transformation of the Cental into the
Peripheral Pulse in Patients with Aortic Stenosis”, Am. Hear J. ,2:12,
1926.

3. Hamilton, W.F., “ the Patterns of the Artirial Pressure Pulse”,
Am.J.Physiol., 182:433~241, 1944.

4, O’Rourke, M.F. “Pressure and Flow Waves in Systemic Arteries and
the Anatomical Design of the Arterial System”, J. Appl. Physiol,
23:139-149, 1967.

5. O’Rourke, M.F. “Impact Pressure, Lateral Pressure, and Impedance in
the Proximal Aorta and Pulmonary Artery”, J. Appll. Physiol.,

25:533-541, 1968.

6. O’Rourke, M.F. “Effects of Major Artery Occlusion on Pressure
Wave Transmission along the Human Aorta. Proc”, Aust. Physiol.
Pharmacol. Soc., P.24, 1969.

7. O’Rourke, M.F., “Influence of Ventricular Ejection on the
Relationship between Central Aortic and Brachial Pressure Pulse in
Man”, Cardiovasc. Res., 4:291-300,1970.

8. O’Rourke, M.F., “The Arterial Pulse in Health and Disease”, Am.
Heart J., 82:687-702, 1971.

9. O’Rourke, M.F., and Avolio, A.P., “Pulsatile Flow and Pressure in
Human Systemic Arteries : Studies in Man and in a Multi-branched
Model of the Human Systemic Arterial Tree”, Circ. Res., 46:363-372,

1980.

10. O’Rourke, M.F., “Vascular Impedance in Studies of Arterial and
Cardiac Function”, Physiol. Re-views.,62:5706239,1982.

343



i1.
12.
13.

14.

15.
16.

17.

18.

19.
20.

21.

22
20

24.

25.

EEZE ~ Fhik 4y, “HMX-3CRI Bk RIRAE S,

B2 & B, 5:4-9, 1979,

BEx “BRAERBERS, 2EREAKRBZHERTHETTHRD
X,1983.11.

EEE FRES, ‘MX3 AR RE B FREHT, BB SEM, 5: 20-23,
1980.

i, “ % B EIKE BRI EIK S ZEALe TR, B % B #(2), 1981
x5, “‘F%%%E%ﬁ%féﬁ%ﬂa‘ﬁiﬁﬂé’]Tﬁ%&&‘i’%ﬁf % B ey
W, A RWSHRE - ESeREs, p.122,1987.11.

EE%Hi%ﬁ%E*%%%%ﬁ?%%ﬁﬂ*é%m%%ﬂ?
p.21, 1983.1.
BEAFE, AN ZATERRBE LB & E.
(1),100,1980.

M BE “HMARB &4, ¥ EFFEBH) (2),131,1983.

Wang WK. , Lo, Y.Y., Chieng, Y., Hsu, T.L., and Wang Lin, Y.Y.,
“Resonance of Organs with the Heart, Advances in Biomed. Eng”,
Washington, DC:Hemispere, (in press) , 1988.

Wang W.K, 9 Wang Lin, Y.Y. , Hsu, T.L. 9 and Chieng, Y., “Some
Fundation of Pulse Feeling in Chinese Medicine. Advances in

Biomed Eng”, Washington, DC:Hemispere, (in press ) , 1988.

MEZTE “BEAFEHEN, 68 FE, &1, 1987.

ERBEE, “PERZKEBEMAEZARE (—) — (=) " #F
2B B F],5(8), 688: 697,1977, 6(9), 94: 109, 1978, 8(5), 435: 455,
1980.

EREEE Y RANERPERZIAR, TREZSRATFHR
+ =, 1:81, 1982.

RAY “RLEBRFIEERESH AR ZIZ N AR LT
BRE vIE,1989.

344



26. ¥R E AR ERAET R LR AEER ST FALRX,
B 3 & 38 K2, AT 1,1987.

27, B &L CABKEERIEE M A T X B I XK AT
,1981.

28. A E R VTS X% TRk B 2% BAKE 247,48 5w X,
B 3% B %1%, 436 ,1989.

29. HHFE AR LI Z R AR BT AR ELY
e B #1x 4 46 71,1990.

345



346



	RH00005W_01
	RH00005W_02
	RH00005W_03
	RH00005W_04
	RH00005W_05
	RH00005W_06
	RH00005W_07
	RH00005W_08
	RH00005W_09
	RH00005W_10
	RH00005W_11
	RH00005W_12
	RH00005W_13
	RH00005W_14
	RH00005W_15
	RH00005W_16
	RH00005W_17
	RH00005W_18
	RH00005W_19
	RH00005W_20
	RH00005W_21
	RH00005W_22
	RH00005W_23
	RH00005W_24
	RH00005W_25
	RH00005W_26
	RH00005W_27
	RH00005W_28
	RH00005W_29
	RH00005W_30
	RH00005W_31
	RH00005W_32
	RH00005W_33
	RH00005W_34
	RH00005W_35
	RH00005W_36
	RH00005W_37
	RH00005W_38
	RH00005W_39
	RH00005W_40

