Symbols

link assortment

degrees of constraint of i-type joint for a planar mechanism
degrees of constraint of i-type joint for a spatial mechanism
revolute joints vertical to ground

revolute joints horizontal to ground

degrees of freedom

degrees of freedom for a planar mechanism

degrees of freedom for a spatial mechanism

nonrevolute joints incident to two members with perpendicular axial
direction

nonrevolute joints incident to two members with parallel axial
direction and with external connection

nonrevolute joints incident to two members with parallel axial
direction and with internal connection

cam joint

cylindrical joint

flat joint

gear joint

pin-in-slot joint

rolling joint

prismatic joint

revolute joint

spherical joint

upper stopping joint

wrapping joint

fixed joint

cam

follower

belt

chain

frame, ground link

gear

screw

piston
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304 Symbols

Kx  sprocket

Ky kinematic link of type i-type

Ko roller

Ky  slider

Kr rope

Ks  spring

Kt actuator

Ky pulley

Kw wheel

Ky cylinder

L;  link with 7 incident joints

m  maximum number of joints incident to a link
Myt topology matrix

N.  number of links or members

N  number of links with 7 incident joints
N;  number of joints

Nji  number of i-type joints



Index

a

actuator 23

anchor escapement 194

animal-driven mill 71, 78

atlas of generalized kinematic
chains 104

b

belt 23
ben (7, arm of resistance) 53

biao (1, arm of effort) 53

C

cam 22, 65

cam joint 24

cam mechanism 65

chain (a mechanical member) 23,
80

chain (a link chain) 26

chain drive 80

chi (", ancient Chinese length
of foot) 47

Chinese windlass 58

compound pulley 58

compound pulley block 57

constrained motion 28

cord 74

cotton thread rack 61

cow-driven paddle blade
mechanism 72

cow-driven well-drilling rope
drive 79
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cun (¥, ancient Chinese length

of one tenth of a foot) 76
cylindrical joint 26

d

dan (7, ancient Chinese weight
of dry measure for grain) 270

dan (L', ancient Chinese time
interval, 2.5 ke before
daybreak) 171

degrees of freedom 24, 28

design concept 95

design specification 97

differential pulley 58

differential-type (south-pointing
chariot) 224

dragon-spine machine 82

dual-way pulley block 57

du zhu (ﬁﬂﬁi, central pillar of
Zhang Heng’s seismoscope)
129, 131

e

escapement regulator 172, 175,
181

f

fang zhui G#F, a spinning
device) 74

fei che (Ff¢f]1, an ancient Chinese
flying device) 49
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fen (57, ancient Chinese time
interval of 600 ke) 172

fen (57, ancient Chinese length
of one tenth of a cun) 211

fixed-axis-type (south-pointing
chariot) 224

flat joint 26

flexible connecting mechanism 73

flowering pulley block 57

follower 22, 65

foot-driven silk-reeling machine
76

foot-operated (paddle blade
machine) 83

foot-operated spinner 61

foot paddle machine 82

frame 22

g

gang gan (ffiff, lever) 58

gao zhuan tong che (E{JB‘,@W la
chain conveyor water-lifting
device) 81

gear 23, 68

gear joint 26

gear mechanism 68

gear train 68

generalized joint 100

generalized kinematic chain 28, 101

generalized link 101
geng (P!, ancient Chinese time

interval, 5 for one night) 171
ground link 22
gu (#%, a wooden cylinder) 77

h

hand-operated (paddle blade
machine) 83

heng qi (45, a weighing
apparatus) 181

hou feng di dong yi ({55t FIghR,
Zhang Heng’s seismoscope)
129

hua jian (?ﬁ* [, slider) 58

i

inclined plane 47
infinitely variable transmission 98

]

ji heng (3%, an astronomical
clock) 175

jilun (&\33%’?], gear) 68

jie chi (ji A, ancient Chinese
device for drawing parallel
lines) 65

jie gao (Fh##, a labor-saving
lever) 49, 135, 181

jin (*7, ancient Chinese weight
of pound) 55

jing che (* {1, a device used to
draw water from water wells)
85

joint 23

k

ke (J]l, ancient Chinese time
interval, 100 for a full day) 169
ke lou (FJ[{id, an ancient Chinese

water clock) 10
kinematic chain 27, 101
kinematic pair 23

1

labor-saving device 45

large spinner 75

lever 49

li (E, ancient Chinese distance

of mile) 49
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li (7=F, ancient Chinese length of
one tenth of a fen) 211

lian gan (I##, link) 58

link 22, 58

link assortment 101

link chain 26

linkage mechanism 58

lou (J&, an ancient Chinese water
clock) 10

lou hu (J&h, an ancient Chinese
water clock) 10

lou ke (J&¥(l, an ancient Chinese
water clock) 10

lun he ji chi (E,Iﬁf’—\[i\‘j‘ i, gear)
68

m

machine 20

man-powered mill 59

manually driven paddle blade
machine 83

mechanical member 22

mechanism 19, 28

methodology 96

mill 59

mu (ffi%, ancient Chinese area of
acre) 84

mu niang deng (3+ 145, a wood
cylinder named gu) 77

multiple grinder 69

p

paddle blade machine 82

pairing element 23

pi xian ("¢5%, belt made from
animal hide) 75

pin-in-slot joint 135

planar mechanism 28

planetary gear train 98

prismatic joint 24

pulley 23, 54
pulley block 57

q

qgie hu (Z*7v, an ancient Chinese
water clock) 10

qing (#¥, force in hoisting heavy
object) 55

qu bing ([, crank) 58

r

reconstruction analysis 11

reconstruction design 8

reconstruction design
methodology 96

reconstruction synthesis 13

representation of joints
(of south-pointing chariots)
240

representation of members (of
south-pointing chariots) 241

revolute joint 24

rigid chain 28

roller 22

rolling joint 24

rope 73

rope drive 73

rope-driven grinding machine 80

S

screw 23, 48

screw joint 26

seismograph 119

seismometer 119

seismoscope 122

shadoof 49

sheng zhi (4[|, rope measure) 55

shi (Eﬁ , ancient Chinese time
interval, 12 for one full day) 169

shou (1%, force in free fall) 55
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shui yun yi xiang tai (*[<3& &5
’F' 1» Su Song’s water-powered
armillary sphere and celestial
globe) 164

single-way pulley block 57

single-wheel barrow 275

sky ladder 81, 87

slider 22

south-pointing chariot 199

spatial mechanism 31

specialization 109

specialized chain 109

specification 35, 97

spherical joint 26

spring 23

sprocket 23, 80

structure 20, 28

structural synthesis 37

t

teeth 68

tian ti (<493, sky ladder) 81, 87

tie gua (@?ﬁ , spare parts of a
metallic chain) 88

tong hu di lou (éﬁj‘i&dﬁ}jiﬁd, an an-
cient Chinese water clock) 10

tong lou (&4, an ancient Chi-
nese water clock) 10

topological structure 32

topology matrix 34

type of contact 24

type of joints 24

type of motion 24

u

upper stopping joint 183

\4

verge foliot escapement regulator
194

W

walking machine 269

water centipede 82

water dragon 82

water-driven grinder 70

water-driven mill 71

water-driven multiple tilt ham-
mers 66

water-driven pestle 66

water machine 82

water-powered armillary sphere
and celestial globe 164

weaving machine 74

wedge 45

weighing balance 52

winch cart 58

wind box 61

wind-driven paddle blade ma-
chine 85

wooden balance with bronze
weights 53

wooden dipper water machine 85

wooden horse carriage 270

wooden kite 270

wooden ox and gliding horse 274

wrapping joint 26

y
ya lun (77 Eﬁ, gear) 68

z

zhang (4 , ancient Chinese
length of 10 ft) 55

zheng (#~; an ancient Chinese
ring) 164

zhu ping (&, weighing bal-
ance with two fulcrums) 53

zuan (1, pointed cap of time-
keeping shaft) 168
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