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(fluid) (aqueous humor) . (ciliary body)

(channel) (trabecular mesh work, Schlemm'’s canal and venous sys
tem). (obstruction) (inter
ference)

(resistan

ce) .
(progressive damage) . (vis

ual field) ,
(insidious nature) ,
(symptom)
(eye fluid)

. , (indentation

tonography) . , (capacity of flow)

, 1 (diurnal swing)
, /
(PATENT NO.) (PATENTEE)

5,375,595 Sinha et al.
5,295,495 Maddess
5,251,627 Morris
5,217,015 Kaye et al.
5,183,044 Nishio et al.
5,179,953 Kursar
5,148,807 Hsu

5,109,852 Kaye et al.
5,165,409 Coan

5,076,274 Matsumoto
5,005,577 Frenkel
4,951,671 Coan

4,947,849 Takahashi et al.
4,944,303 Katsuragi
4,922,913 Waters, Jr. et al.
4,860,755 Erath
4,771,792 Seale
4,628,938 Lee

4,305,399 Beale
3,724,263 Rose et al.
3,585,849 Grolman
3,545,260 Lichtenstein et al.

Morey, Contact Lens Tonometer, RCA Technical Notes, No. 602, De
cember 1964; Russell Bergmanson, Multiple Applications of the NCT: An Assessment of the Instrument's Eff
ect on IOP, Ophthal. Physiol. Opt., Vol. 9, April 1989, pp. 212-214; Moses Grodzki, The Pneumatonograph:
A Laboratory Study, Arch. Ophthalmol., Vol. 97, March 1979, pp. 547-552; and C. C. Collins, Miniature Passi
ve Pressure Transensor for Implanting in the Eye, IEEE Transactions on Bio-medical Engineering, April 196
7, pp. 74-83 .
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AIDS (herpes) (adenovirus)
(tear film)

(tip) (probe)
(a{ir—puff)"

(contact) .
(applanation)" " (indentation)"

- (Imbert-Fick)

(sphere) ,
, P=F/A( , P , F , A ) . ,
(Schiotz) , ( )
(deformation) (indentation)
) (dimension)
(Goldman)
, (squeezing)
(lid fissure) (fluorescein)
, , (depression)
(air-puff)
. , 3,545,260 (Lichtenstein et al.)
(non-contact : air-puff)
- (non-contact)
(pneumotonometer)
(freon) . , _
(aerosol-type can) . ,
(Schiotz) , ( 16.5g
) (distensibility)
(sclera : )

(vascularized part)

(electric circuitry)

(piezoelectric material) . (optical axis)
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(single coil), (single capacitor) (resonant circui
t) .
(transistor) (transducer)
, (squeeze)
4
, (plunger) (foot plate)
, (lint-free) .
(pneumotonograph)
(pneumotonometer) " "
(Report by the Committee on Standardization of Tonometers of the American Academy of Ophthalm
ology, Archives Ophthalmol., 97:547-552, 1979). (Non Contact "Air Puff* Tonometer-U.S.
Patent No. 3,545,260) (Ophthalmic Physiological Optics, 9(2):212-
214, 1989). .
( )

' (hydrodynamics)

, (systemic)

(calculation unit)



(annular member),

| piece)
. (subsannular member)
(periphery)
(cylindrical wall)
(magnetic repulsion)
(memory) ,
ght hole) (annular magnet)
(target mark)
(visual indication)
1 1

(corneal curvature), ,
1
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(centra
(hole)

(piston-like manner)

(conversion unit)

(central si
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(stiffer) 1
1

(pachymetry) (keratometer)
(biometer) .

(computation portion)

(displacement)

(Friedenwald Table)



2A 2D

5A 5F

7TA 7B
8A 8B
9A 9B

10

11A 11B
12

13A 15

16

16A

(F)

17

18 19

20A 20B
21 22

23

24
25

25A 25
26 25

(view)

- (multi-filter optical element)

(barcode)
(color detection)

(pole)

(optical alignment)

(episclera venous pressure)

(episclera venous pressure)

27 25

28
29
30
31 25

20
( 1 mm)

12
14

12
12 20

12, 14

12

18 .
12 21
11 mm 20

(polymethylmethacrylate)

12
(scratch) (abrasion)
18
22

(applicator)

16
12

51 mm
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)

2A 2D

20

14
22



14
ogel)
24
16
4
1

920, p. 249-266

-126

, 14
14
)1
16 20
24
14
16 5.0 mm
42 20
16
4
12,
6 4
16
26 ,
28
28
6
4
, 30
16
26

14

12
14
16 4
(silicone elastic),
(acrylic) (
14
1 mm
42
24
14
16
4
2C 2D
(helix)
32
16

(indented eye)
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18
12
, 20 1 mm

(silicone rubber) (

), (hydr
14
14
20
42
6
16
4 2
16
12
16
16 14
4
16
28
30 30
14 4

(conversion factor)

Shiotz, Communications: Tonometry, The Brit. J. of Ophthalmology, June 1
Friedenwald, Tonometer Calibration, Trans. Amer. Acad. of O. O., Jan-Feb 1957, pp. 108
Moses, Theory and Calibration of the Schiotz Tonometer

Experimental Results of Tonometric Me

asurements: Scale Reading Versus Indentation Volume, Investigative Ophthalmology, September 1971, Vol.
10, No. 9, pp. 716-723

10
33

10

nation)

34
8
)
32
32 (switch) DC

10
33
( 30
10
4
30

(DC power supply),
32

30
10
)
32
32
8(
(step) (combi



(integrating amplifier)
26 36
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36
22 2 4 , 36
2 4 36 12
16 (air gap) .
36 .
(polymethyl methacrylate), (glass), (hard acrylic), (plastic polymer)
26 2 4
38 38 14 22 ,
1 2mm
26 , (ferromagnetic
material) (particle) 26
26 (circle)
40 . 40
10 34 (LCD) (
LED)
4
0 LED 40A, LED 40B, LED 40C
, LED 40C LED 4
0oB ,
, LED 40A, 40B, 40C
(variable gain amplifier) (voltage divide
r network) 40D .
8 (primary beam emitter) 44, 46 (light sensor) 48, 50
, (converging lense) 52, 54 (optical detection system)
(IR)
44, 46 2 44, 46
44, 46 22 ,
4 2 60, 62
48, 50 (converging lense) 52, 54
4 60, 62 56, 58
36 .
1 52, 54 48, 50 60, 62
, 4 60, 62 48, 50 52, 54
60, 62 52, 54 48, 50
48, 50 60, 62
48, 50 60, 62
44, 46 48, 50 .
6
(astigmatism) 44, 46 48, 50
6 8 2 2
4 16 38
38 22 . , 6 2
(first end) 66 (tubular housing) 64 (mark) 70
(second opposite end) 68 , 38 70 2
6 8
(cross-hair) (internal mirror surface) 72
70 3 2 6 8 38
(view) 38 (reflected image)
74 70 72 ( 74
3 )

- 10 -
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75 64 74 64
72 75 , 64
75 68 68
(one-way glass)
, , 68
68
2 6 8
2 78 76
2 80 78
80 (convex mirror) 82 . 82
84 80
84 86
86 2 6 8
84 86
86 .
LCD LED 88
86 .
1 , 86 84 (m
ulti-filter) 90 90 92
92 92 86
86 84 90 84
(beam intensity detection sensor) 94
, 2 6 8
96 84 90 94
84 90 94
88 2 6 8
94 . 88
92
, 2 6 84 92
94 88 2
88
, 2
2 6 84 92
94 88 2
88
2 2
3 , 88 64 68 LED
LED 88a 2 6 8
LED 88b 2 6 8
LED 88c LED 88c . LED 88a
88c 94
1 92
90 92 64
68 2 6
6( 30) 64 , (knob and gearing ;
rack and pinion) 2 6(
30) 64
64 66 2
(positioning) 66
2 6( 30)

- 11 -



66
2 6 8
al alignment mechanism) . 60, 62
48', 50 . 48', 50'
8 60, 62
2 60, 62
48', 50
48, 50°
60, 62 48', 50'
LED 98, 100, 102, 104 .
48', 50' 106, 108
60, 62 . 106, 108
110 10 -110 o ( 4 5) 4 5 10 90
50% 110 g
60, 62 110 ¢
2 50% .
48, 50° 60, 62 106, 108
60, 62 112, 114
116, 118 106, 108 112, 114
116, 118 60, 62 106, 108
60, 62
112,114 112, 114
D 98, 100, 102, 104 .
3 , LED 98, 100, 102, 104 70 , ,
LED 98, 100, 102, 104
8 .
4 2 56, 58 4
60, 62 106, 108
112, 114 120
2
2 6
4 2 56, 58
60, 62 106, 108
30% . 112, 114 120
120 2
LED 98 2
1 2 56, 58
. 60, 62 106, 108
106 108
112, 114 . , 112
. 112,114
120 114 112
1 2 ( )
120 LED 104
6 8 (1 )
1 2 56, 58
. 60, 62 106, 108
106 108
, 112, 114 . ,
114 112, 114
120 114 112
1 2 ( 3 )
120 LED 100

- 12 -
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(optic

48', 50'

106, 108
10

48', 50
60, 6

112, 114

LE

60, 62 30%

. 120
120 LED 98

60, 62

120

114
120

112
120
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3 6 8 ( 1 )
LED 98, 100, 102, 104 120 112,114
2
16 36 56, 58
4
) 36
8 60, 62
. 122, 124 1 122,124
60, 62
, 122,124 2 .
4 . 48', 50' 122, 124
60, 62 , 2 6
8 48', 50
122, 124
, 4 2 5A-5F
, 127 127 (tip) (annular piece) 127A
127A 16 127 1
27A (open end) (conduit) 127CN 127CN
(squeeze bulb) 127SB 127SB 127SB
(one-way valve) 127V 127V 127SB
127SB 127SB (pre-squeeze)
(suction effect) 127CN
, (pivoted lever system) 127B 127 127C
2 127A 16 127A
, 127 127A
127B 16 2
4 (magnetization mechanism)
6
112,114 (photosensor)

. 112, 114 (filtering amplifier) 126, 128 - (non
—inverting input terminal) 126, 128 . 1
26, 128 (amplification)

128 (vertical
alignment comparator) 130 . 130 Vref
- . Vref 62 108
110 40-60 ( ) 128
130 , 2
, 2 130 132
132 130 AND (AND-gate) 134
, 130 LED 98 ,
130 LED 102 . LE
D 98, 102 , .
126 (horizo
ntal alignment comparator) 136 - 136
128 136 112, 114
60, 62 106, 108
110 55, 110 55, 110 g4 ( )

- 13 -



136 , 1 2
, 2 130 1
38 138 136 AND (AND-gate) 134
, 136 LED 104 ,
136 LED 100
LED 100, 104 ,
6 86 94
140 142 -
142 - , 142 140
. 142 144 -
. 144 Vref , \Y
ref , 6 8 2 142
, 144 84
90 ( ) ,
84 90 ( )
144 146 146 144
LED 88c , 144 LED 88b
, 144 LED 88a . LED 88a, 88b 6
2 8
. , LED 88c .
8 , 6 48, 50 . 48, 50
(adder) 147 147 148 -
148 , 148 48, 50
148 (applanation ¢
omparator) 150 - 150
Vref 3 . Vref 3 ( 60, 6
2 48, 50 ) 148 1
50
150 152 152
150 150
152 (
applanation speaker) 154 , 152
154 .
6 30 (signal g
enerator) 32 . 32 AND 158
/ (start/stop switch) 156
AND 158 / 156 32
160 152 15
2 160 AND 1
60 . , (
152 ) AND 158 / 156
32
AND 158 AND 162 . AND 162
(push-action switch) 164 , 2 6 8
) 2 6 8 ,
32
AND 134 AND 162
164 AND 162 .
(delay element) 163 AND 134 AND 162 . 163
AND 134 AND
162 163
60, 62 32
6 , 6 8
166 167 . 167
166 AND 168 . AND 168 164

- 14 -
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OR (three-input OR-gate) 170
164 AND 168 AND 168
166 . ,
OR 170 166 . OR
170 OR 172,174, 176 OR 172, 174
,176 LED 100, 104, LED 98, 102, LED 88a, 88b LED 88a, 88b, 98, 1
00, 102, 104 OR 170 166
LED 88a, 88b, 98, 100, 102, 104 164
32 , 32 30 30 - (
current-to-voltage transducer) 178 . - 178 30
10 .
10 178 ,
6 8
142 (multiplier) 180 Vref 4
Vref 4 . 180
182
182 (divider) 184 . 184
- 178 184 30
(i/d 2)
184 186 . 186 184
Vref g : Vref 5 (I/d 2) 4
16 (Newton)
186 16
186 188 188
Vref ¢ . Vref ¢ ( )
24 ( ) .
188 16 16
4 « )
4 24 188
4 24 ,
190 190
Vref 5 Vref 5 (mmHg
) . 190
mmHg
190
167 167 10
190 33 32
190
190
(trigger)
(reset)
6 167 (digital) , 167
. 167 1 LE
D 40A, 40B, 40C
10 (mmHg)
180, 182, 186, 190 184, 188 .
Vref ,, Vref 5, Vref g Vref
, ( 24 6
8 2 )
6
. 6 190 (gain amplifi
er) 191( 7A ) . , 191 1 (9)
191 190

- 15 -



60, 62

, (9 1
) 191
190
191
1
(9)
(potentiometer)
(pachymetry)
(9)
7 : @ ( )
er circuit) 195 .
1 (9)
(9)
7A 7B (configuration)
. 1
) 0.34 mmHg . 3
L l
(stiffer)
1
(keratometer)
, (battery) AC
(power supply mechanism)
4
6 2
AND 158 / 156
32 30
4 16
4
, 154
33 167
8
8A 8B 2
rcode-like pattern) 300 . 8A
300 , 8B
2 300
9A 9B , 2
(multi-color pattern) 310 . 9A
310 , 9B
310

- 16 -
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1 (9)
, (9)
190
, (9)
193 (buff
195
Y 1 (9) ,
L 1
1
1 (diopter
1 mmHg
1
(biometer)
2
64 75 74
38 70
, 164
32
30
26
16
60, 62 48, 50
48, 50
32 AND 158 160
16 (ba
16’
300
16’
16’
310
(beam emitter) 310
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16
(two dimensional array photosensor) . (capacitive)
(electrostatic) 16
10 , LED 320 2 . (piezoelec
tric ceramic) . LED 320
330 LED 320 . 16
330 . , LED 320
. (low-voltage primary battery) 340
LED 320 2'
(hydrophobic)
64 (platform) (handle p
ortion) . 6
( )
( )
1-5 2
, 2 16
. , 32 .
32 30 . 1
6 14
16 4
, , 1 16
16
10 .
200 11A 11B , 202 204
205 202 204 : 202 206
16 . 206 208
16 . 204 2 6
208 . ,
11A 206 16
206 208 204 . 11A
204 .
, 16 202
11A . 16 206
16 . 206
204 .
204 206 , 16
. 204 208 (intensity r
esponsive beam detector) 212 (point of incidence)
210
11A 11B . 210
(filteri
ng density)

- 17 -
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11A 208 210( )
: . , 212 16
4 .
, 208 210
, 208 4 16
212 ,
16 . 212
16 .
199 212 199
32
. 33
, 199 1
16 :
199 16
)
, . 1 2A-2D
2
2
16
5 10
.5
10

- 18 -
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3mm .
32 (digital-to—-analog(D/A) converter)
(analog-to-digital(A/D) converter) ,
20
, 1
, 35
2 '
, 0.01 0.015 . 0
.005 0.0075 , 0.005 0.0075 , 0.0075 O
.0125 , 0.0125 0.025 , 1 35 ,
1 35
)
2 14 2 ,
, 2 ; 2 (
), 2 , 2
14 16
, 12 , 16
2 2
(index of refraction) 2
1.7 , 1.37
16
(anti-reflection layer)
2 ;
16, 12, 14
14 , 12 ,
14 1
4 , 14 12
, 12 14
12 14
16 , 14 , . ,
14 16 ,
12 14 , 12
14 (radially inner portion) 14A
16 16 12
14 12
13A , 16 12
16 (grooves) 16B
(arm) 16A 16B 12 16B
16 ( 13 )



13 12
12
16B
, 16A 16A 16B
13B
. 13B 12
(flap) 12F 14
. 14
12F 16
12F 16
12F 12F
14 , 2
12A
12A 12B
12A 12C
12B 12C 0.2 mm
12B
12A
12A , )
14 16
16
( )
16 12
16
16 12
2
16
12
16
15 16
tion) 16P 16P
( )
16
2 .
30
(iron core) 30A 30A
L3 L4
1 100

- 20 -
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16
16
12
12
12
14
12
(cylindrical hole) 12B
12A . ,
} 16
, 12C
16
12D
16 12B
(flexible acrylic)
14
16
16
16
16
( 12A )
14
12
16
(centrally disposed projec
16
30
30A
(hole) 30B( 6 )
16 30

( 5 50 Hg)
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F (magnetic dipole moment) m
(external feild's magnetic induction vector) "gr
ad B"
F=m *grad B (1)
16 (magnetic version) m
m=(B " V)/u, (2
B (pole) Vv (vo
lume) , U, 1257 *10 -7 Henry/meter (free space) (magnetic per
meability)
(magnetized Alnico movable central pieces) 16 B 0.5
(Tesla) . 16 1 ) ,
, vV 9.8 (9.8 * 10 -9 cubic meter). 2
m = 0.00390 Amp * (Meter) 2 .
"grad B"
X , .
gradB=u , *X *N *I *(RAD) 2* {[(x +L) 2] -32 —[x 2+ RAD 2] 32}
————————————————————————————————————————————— 3)
27L
X (magnetic susceptibility) , N ,
, L 30 , RAD 30 .
(parameter) X =500, N=200,1=1.0 Amp, L =0.05 (
meters) RAD = 0.025 . ,
, U o=12.57 * 10 -7 Henry/meter
16 F 3)
m = 0.00390 Amp * (Meter) 2 (D)
16 X F (plot) 16A .
2 , 4 x=25 (0.025
m) F =0.063 (Newtons) 16A
50 Hg 4
F required : 3.1 ’
(AREA) 7.55 2 .50 Hg
0.00666 /2 (Newtons/ 2) - F required
F requirea = PRESSURE * AREA (4)
F requires = 0.050 . F F required
F  required (magnetic driving force) . ,
4 16
( 2 ) :
, 30 .
16 (
) (zero) 0.01 0.01
, (power supply) (indicator, 30)
1 (ampere) " (current pulse)" (power
source) .
" (single pulse)" (DC-voltage) (charging resistor)
(capacitor) C . , ("high" side) 50
. (high)" 30 (damping resistor) " (di
scharging circuit)" .
- - (R-L
-C series) : "
(current pulse)” 30
, 30
30 30A

(magnetic hysteresis) ,

30A (demagnetizing)

-21 -
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. 110 VAC
(line voltage)" (sinusidal) ,
30 (step-down transformer)
30
16 17 , (optical al
ignment) . 16A , 16
(x- ) 16
( ) . (lateral) (vertical)
16A X , +/-
1 X . 30 50 y z
( 30 ) +/-2 (
)
, 16 16 (tip) (tilt) (angle
) (gaze) +/
-2 (degrees)
, (corneal vertex,
16 ,
, 16 16
16 (optical ray)
) ) 30B L3 L4
30B 17 30A 30B
16 , LED (point-like) 350 L1 (positive,
) . (positive lens) L1 350
(splitter) BS1 BS1 L2
L2 L4 L3 . L4
(curvature) 18
, L4
(quide)
4 L4 L4
L3 (perspective)
, L3 , BS1
L2 BS1 45 (degree) ,
L5 (deflect) BS
2 . BS2 D1
(silicon photodiode) L6
, 4 , D1
(confocal) ( (Purkinje image) , ,
) , 4
1
7 100 L3 50
D1
(noise) (bias) ,
(signal) (terminal) .
, , (transimpedance
) , D1
, D1 D1
D1 ,
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D1
. 18 19
18 X-y-2
, L4 (iris)
( ) , L4
L4 5
18 5 , L4
(x ) , X y
/ /
: (x ) : 4
(y z ) 3
19 , (alignment) , L4
, (logic signal)
(pulse circuit)" , 0.01
. 4
16 .
16 (Pressure = Force/ Area) , (IPO)
(indicative)
D2 4
L4
L2 L3 . , L2 ,
, BS1 BS1 45 (degree) ,
BS1 BS2 L5 .
BS2 L7 ( , 50
). L7 (sensing arm)
BS2 L7 . , 17
(mirror) M1 , 45 , D2
L8(50 )
4 ?? L4
’ ’ I—4
, D2 , D2 ,
, D2 D1
, /
( ) ) Pressure = Force/ Area
1) OFF , 2
2) ON ,
3) il i)
4) ( ) (
) .
5) ( 0.01 ),
6) 1
7)
, 3.1 , , 0.10 10
8) ( )
(timing) (calibration) (table) ,



9) , OFF
10) (readout meter)
15
, ON
. (blood flow)
11) OFF , 15 ON :
, (piston) (
(handling) ;
);
X ( ) grad B ;
X ( ) :
F
) 16 17
a) : ( )
mounting) ( ) 3
b) D1 L4 25
C) , / Ixlylz) (detuned)"
d) ,
(variance)
e) : D1
/ L4 (stop)
, 16 17
a) 4 5 ( (rod) )
b) (05 4
C) ( ) 3 X-y-2
(micrometer-adjusted mounting)
d) , D2 , D2 -
L4 25
X .
e) , « / Ixlylz) (detuned)" ,
( )
f) ,
9) D2 /
( )
, (in-vitro)
bassemblies) , , (unit)
(type)
(sclera) (non-magnetic holder)
. , (polyethylene tubing) (gauge) 23
ody) (limbus) ,
(port) (cannula) (blockage)
(transducer)

- 24 -
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OFF

(ringing)"

(micrometer-adjusted

X-y-Z

BS2

(su

(ciliary b

2
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(saline reservoir) (hy
drostatic pressure) 0 50 Hg
5 50 Hg 5 Hg
1) I(v)
, 2) APLPLN(t) D2
3) ALIGN(t) D1 .
- " (data acquisition and processing)" (board)
1) , 2) , 3)
. 4) » 5) 6) (
) :
1. 1(t)
1(t) - - (shot-to-shot variation)
() (wave form) APPLM(t) ALIGN(t) " (refe
rence waveform)"
2. APPLN(t) . APPLN(t) I(t) ( )
| ;
(D) APPLN(t) (D)
APPLN(t) .
, APPLN(t)
, APPLN(t)
3. ALIGN(t) , ALIGN(t) I(t) ( '
) |
(1) (
) , ALIGN(t)
L) ALIGN(t)
, ALIGN
) , ALIGN(t)
I APPLN(t) ALIGN(t)
, APPLN (verse) | (
ALIGN | )
"APPLN "ALIGN
"APPLN I" ' ( )
(regression analysis, ) (fir)"
( ) (
)
(curve)
, 10 10
( )
, 10 (10
)- (avera
ged)" (reliability)
: (1
1 ) . , 1)

(most likely intraocular pressure)”

- 25—
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(standard deviation, ),
(ability)"  3) (standard-error-of-the mean)
" (reliability)" " (accuracy)"
( )
20A 20B ,
20A 20B
16 16
(converging lense) L1 L2; BS1; w
LS; LD
20A 16
16 L2
16 , LS BS ,
L1 ,
16 L1, BS LD
L2 LD L1
LD
LD L2 .
, 20A ,
, (zero)
16 ( )
, 16 20B . L1
16
L1 ,
L1, BS L2 ,
LD . LD
LD
, LD (photoelectric converter) ,
LD , LD
, LD 16
( )
, 509 30 Hg , 20 Hg
15 Hg ,
, (non-rigid interface)
(flexible)
- (micro-balloon) .
/
, 05 (
). (depth)

- 26 -
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) (ballistic principle) . ,

(collision)
(Impact acceleration)
(contact)
(annular member) (apring) . ,
(Impact duration)
(Rebound velocity)
(boinding)
(Vibration principle)
(frequency) ,
(time)
( )
1. (conventional indentation)
(drainage) : C (va
lue) .C
, C
.C
(decay) . ,
. (Friedenwald ta
ble) . . 1/2
(arithmetical average) .C :C=A
V/t * (Pave-Po), t , Pave , Po
, AV .
("F") F=C *(Po-Pv) , Pv 10
2. (constant depth indentation)
. , 0.
5 .10g
, 0.5 (15 Hg )
(dimension) , 25
2 4
(expiration)
(wave) (amplitude) ,
3. (constant pressure indentation)
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. © . ,C ,C={[(AV
1/t 1)-(AV L/t 3)1/(P 1 -P 3)},
, 1 2 ( ) .C
P a)
,C={[AVMI(P-P ,-P )} P,
P
4, (constant pressure applanation)
. (sphere) )
(base of segment) . ,ZV=A2/(4"nt *R),
, Y A R ( )
. A = weight/ pressure , V=W2@4*"nt *R*P 2)
, R (keratometer) , P
. , C
. 15 ,
5. (constant area applanation)
. , 5 7.8
4.07 . AV/IAt=1/(R *AP) , C R
6. (constant force applanation)
(augmentation) .
AVIAt=1/(R "AP) , C R
(frequency response)
, (oscillating) 16 ,
. 16
(resonant) . (frequency) .
, 5
1 , 2
(eye flow) . , F=AP/R
, ?”?P P-P P (steady state) P v
, 10 .R C
. F / (volume/min) , .
(rigidity) (distensibility)
(reading) (nomogram)
(differtial tonometry)
(heaart beat) (bolus)
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(wall) . ( ) (expansion) (diastole,
)
(cardiac cycle)
. 0.8 Hz .
(frequency) . ,
3 Hg , .
) (arterial pressure)
(wall) , . '
( ; Frisdenwald 1937, ; McBain 1957,
;Ytteborg 1960, ; Eisenlohr 1962, ; McEwen 1965),
(net) . ,
, (friedenwald, 1937) -
: (
1937, 1957, 1962, 1965)
\ max ~ \ min
’ 6 2 ’
(vessel) . ,

cerebrovascular disease sign . , diabetes), macular degen

( g g
eration)
( ) . 21 22
, 16
(retina)
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(pulsation)

(optic nerve)

(peripheral vision)

(hemorrhagic process)

(media)
(central vision)
(tamponade, )

(retinal detachment)
(eye flow) (outflow)

(aqueous vein)

(flow) (laminar current) (Poiseuille's Law)
(Ohm's Law)
( )
(cross-section)
(carotid artery) (autonomic nervous system)
(vascular resistance system)
90 5 0.5 .
) . , (central retinal a
rtery) (cerebral circulatory system)
(occlusion)
b /
( , cerebral circulation) (obstruction) , ,
(harmonic)
(bare)
, (baseline)
) (c
ollapse)
H i) (b
lanching)
- (s
lit—-lamp biomicroscope) . ,
( 23). 250 500
(window)
- (real-time) -

(built-in single chip microprocessor)
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10
- (strip—chart recorder)
(cadaver) (organ) (tissue)
, (tension)
(cicatrization), (burn scar thera
py) (firmness)
: (hype
rtrophic, ) (scarring) .
1 a) (lymphoedema), b) C)
, (bandage)
(intracranial)
(synch
ronization) )
2
’ 16 ’
16 16 14
2 16
(feature)
16 ,
, (sound) (ultrasound)
, (sonic) (ultrasonic)
, (static electrical charge)
(polarity)
; (replsion)
; (strai
n gauge)
(slidable shaft)
(button) ,
, 16 12
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, , 16
, , (virteous)
21 22 , 2
2 -
)
23 24 ,
' 16
16P 24 16
b (
( )
25-31 ,
400
02 404(receiver) , 404
ive transducer) 400
400
404
, 400
402
/
, 402
2 10 '
400 , 402
, 402
402
402 0.5 mm 2 mm
412
412 402
402 402
12 ,
402 ( 9mm) ( 11.5mm)
- (corneo-scleral junction)
402
412 , 402
412 , 402 0.5mm
402

- 32—
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(frustoconial projection)

4

408 .
. 400 400
(miniature pressure-ensit

402
400
400
402
402
402
402 (structure)
412
. 4
402
13

0.5 2mm
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, 412
412 412 402
35 . (riolan)
402 . 20,000 25,000 dynes (normal fo
rce component) 40 50 dynes (tangential force component)
402 402
(zero)
402 20,000 25,000 (dynes) 402
(transducer) 400
402 .
402 /
400 402
(endoradiosonde) / 402
26 (endoradiosonde) (pell
et) (pellet)
- (grid-dip) (oscillator) 402 ,
- 414 400 (oscillation)
400 (archimedean-spiral coil)
(capacitance) .
(configuration) - (grid-dip)
400
(intervening) .

400 (radio link telemetry) (tel
emetry) (noise) . FM(
frequency modulation) FM (modulation amplifier) (gain)

(power) , FM

(amplitude)

402 ,
(act
ive telemetry), (source) (active transmitter)

, (source) 4
00

- (grid-dip) , 404 ,
415 400
404 415 , (radi
osonde) , 404
415 415(

404

(sonic resonator)

(miniature pressure-sensitive radio transmitter)

(strain gauge)

(piezoelectric pressure transducer)

, (deformation)
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(strain gauge)
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(capacitor)

(outflow facility) (outfl
ow facility)
. . 60 mmHg
, (outflow)
, , (dimension), (acceleration), , , (bioelectric) ,
(telemetry)
. , (source)
(signal processing technology) 28
(component)
(micron)
408
404 31 , 418, 41
9, 420 400 , ,
) (tear film)
. - (microminiature gas-sen
sitive radio frequency transducer) ( ). -

(microminiature blood-sensitive radio frequency transducer)

(conjuntiva)

(nerve fiber)

’

cy transducer)

uned circuit)

412
, 412
29 ,
402
412
400
412
400
, 400
, 400

/

(negative resistance)

(closure)

(electrcal resistance) , ,

- (microminiature radiation-sensitive radio frequen

(closure) ,
(passive telemetry)
(active telemetry)
400 412
, 400 (visual axis)
(match)
400 400
412
, 402
400
412
400

- 34 -
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416
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(57)

1.

2.

3.

member);

)

nnular member) ;

14

15

10.

11.

12.

13.

14.

15.

16.

402

(match)

(match)

28

- 35-

(hydrogel)

, 402

(periphery)

(hole)
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(annular
(indenting

(a



nnular member) ;

17

(annular member);

25

26

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(match)

(match)

- 36 -
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(hole)
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' ; (outflow facilit

Y)
32.

31 ) ;

33.
34.
35.
36.

37.
(match) (annular
member); (indenting)

38.
(match) (hole)
(annular member);
(indenting)

39.
(match)
(opening) (member);

40.
39 , (periphery)

41.
40 , (cylindrical wall) ,

42,
39 , (indicia)

43.

(match)
(opening) (member);

-37-



r);

r;

43

44

44,

45.

46.

47.

48.

49.

50.

51.

52.

(opening)

(outflow)

(match)
(opening)

(match)
(opening)

(match)

(match)

(match)
(member);

(member);
(indenting)

(member);
(indenting)

(hole)

(hole)

- 38 -
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53.
(match)
(opening) (member);

54,
53 ,
55.

56.
(match) (indicia)

57.

58.
57 ,
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23
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