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Part I Mechanics(HL#%)

1.1 Connecting Bar Mechanism (GEFFHL#4)

1.1.1 Hinge Joint Four — bar Mechanism (#:#H4F4H144)

The plane four — bar mechanism whose kinematic pairs are revolute pairs is called the hinge joint
four —bar mechanism. As picture 1. 1 shows, it is the most fundamental type of plane four — bar mech-
anism. Other types of plane four — bar mechanism may be regarded as the evolution of the fundamental
type. In the mechanism, component 4 is the stander. Component 1 and 3 are the side links. Component
2 is the connecting bar. The side link that rotates in a loop is called the brace. The side link that can-
not rotate in a loop is called the sway rod or swing stem. If the two components may be connected by a
revolute pair at a point and they may rotate in a loop around the point, the revolute pair is called the
rotary pair. Otherwise, it is called the swing pair.

It is thus named due to the two side links’ movement features of plane hinge joint four ~ bar
mechanism. For instance, when one side link is brace, while the other is sway rod, the mechanism is
called brace — sway — rod mechanism. When the two side links are both braces, it is called
double — brace mechanism. When the two side links are both sway rods, it is called double — sway —
rod mechanism.
1.1.1.1 Brace —sway — rod mechanism ( g {F#E+F4143)

One of the two side links of the brace —sway —rod mechanism is the driving part. And the other is
the driven part. When the brace is the driving part, the brace —sway —rod mechanism converts the ro-
tation of the driving part brace into the sway or swing of the driven part sway rod.
1.1.1.2 Forward lain brace — sway — rod mechanism ( It & g #5247 4144

Picture 1.2 shows one type of brace — sway — rod mechanism. Brace 1 rotates around point A.
When the brace rotates for one loop, the sway rod sways to and fro once around point D. The tilt angle
is £C,D C,,C\D and C,D are the two utmost locations of the sway rod. Link the points C, and C,on
the two utmost locations of the sway rod. In addition, prolong line segment C,C, to pass through the
rotating center of the brace. The type of brace — sway — rod mechanism is called the forward lain
brace —sway — rod mechanism.
1.1.1.3 Forward biased lain brace — sway — rod mechanism ( iF {§ & g §5R4T 145 )

Picture 1.3 shows the forward biased lain brace —sway — rod mechanism. Link the points C, and

1
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Picture 1.1 Hinge joint four -~ bar mechanism Picture 1.2 Forward lain brace — sway — rod mechanism

C,on the two utmost locations, and prolong the line segment C,C,. However, the extension line does
not pass through the rotating center of the brace. The distance between the extension line C,C, and the
rotating center A of the brace is e, which is called eccentricity distance. The TP 500 rapier loom, jet
looms and the beating — up mechanism of the K 261 silk loom all adopt the forward biased lain
brace = sway — rod mechanism.

1.1.1.4 Negative biased lain brace — sway — rod mechanism{ £1{3 B # #5124 H4)

Picture 1.4 shows the negative biased lain brace = sway — rod mechanism. Link the points C, and

C,on the two utmost locations, and prolong the line segment C,C, However, the extension line does
not pass through the rotating center of the brace. The distance between the extension line C,C, and the
rotating center A of the brace is e, which is called eccentricity distance. The extension line between
the two utmost locations of the forward biased lain brace — sway — rod mechanism passes through the
outer flank of the stander AD. The tie line between the two utmost locations of negative biased lain
brace — sway — rod mechanism passes through the tie line of the stander. The H 212 woolen loom and
the beating — up mechanism of the 1515 cotton loom both adopt the negative biased lain brace — sway —

rod mechanism.

Picture 1.3 Forward biased lain brace — sway — Picture 1.4 Negative biased lain brace — sway —

rod mechanism ' rod mechanism

1.1.1.5 Double - sway — rod mechanism { JUR+F¥144)

Picture 1.5 shows another type of hinge joint four ~bar mechanism. The two side links cannot ro-

2
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tate in a loop. So the two side links are both sway rods. This type of hinge joint four — bar mechanism
is called the double — sway — rod mechanism, whose driving part and driven part both swing.
1.1.1.6 Double — brace mechanism ( 3 g #5447 )

In the plane hinge joint four — bar mechanism shown in picture 1.6, the two side links 1 and 3
may both rotate in a loop. That is to say, the two side links are both braces. This type of plane hinge
joint four ~ bar mechanism is called the double —brace mechanism. Generally, the transmitting ratio of
the driving brace and the driven brace is a variable force. That is, when the driving brace rotates at
constant speed, the driven brace rotates at variable speeds.
1.1.1.7 Forward parallelogram mechanism ( IF 4T [ FH4)

In the plane hinge joint four — bar mechanism shown in picture 1.7, the lengths of components 1
and 3 are the same. The lengths of components 2 and 4 are equivalent. The rotating directions of com-
ponents 1 and 3 are constantly the same. In the course of the movement, the four bars constantly con-
stitute the parallelogram. This type of plane hinge joint four —bar mechanism is called the forward par-
allelogram mechanism. The rotating directions of the two side links of the forward parallelogram mech-
anism are the same. Furthermore, their rotating speeds are constantly equivalent. It is a type of mecha-
nism that may achieve the fixed transmitting ratio in the connecting bar mechanism. Picture 1.7 shows

the driving mechanism of the engine wheel, which is a forward parallelogram mechanism.

B C
L
3
4 4 D
Picture 1.5 Double — sway — Picture 1.6 Double - brace Picture 1.7 Forward parallelogram
rod mechanism mechanism mechanism

1.1.1.8 Counter parallelogram mechanism ( & 47 FH1#)

In the plane hinge joint four — bar mechanism shown in picture 1. 8, the lengths of compo-
nents] and 3 are the same. The lengths of components 2 and 4
are equivalént. The rotating directionsof component 1 and 3 are

constantly counter to each other. This type of plane hinge joint

four — bar mechanism is called the counter parallelogram mech-
anism. The rotating directions of the two side links of the 3
counter parallelogram are counter to each other. In addition, o

their rotating speeds are constantly equivalent. It is another pPictare 1.8 Counter parallelogram

type of mechanism that can achieve a fixed transmitting ratio. mechanism

3
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Picture 1.8 shows the switching mechanism of the car door in which this type of mechanism

is adopted.

Vocabulary

mechanics[ mi' keeniks Jn. J722 HLAHZE
mechanism|[ ' mekonizom ] n. LR, ¥4, EH
hinge[ hindz 1n. 8488, 8

bar[ ba:]n. % ,# ¥

brace[ breis |n. Ak, gl

plane[ plein ] n. Y1

kinematic[ , kaini' meetik Ja. BEIZEH, :@.Zﬂ)‘bii 3]
revolute[ 'reval (j) urt]a. FEFEHI(JSHEN)
fundamental[ , fando' mentl]a. FEZARHY, BRAH
evolution[ irve' luzfon]n. #fk, kB, BB
component[ kom' paunant 1n. JTH, H 4, B4
stander stendo | n. 132

rotate[ rou’ teit |v. ({#) BER%

sway| swei|n. ¥ESho. HIES)

rod[ rod]n. ¥, 8

loop[ lwip | n. 35,18, % B EE45

swing[ swip Jn. $%#E,0. B, M- BER, BB
stem[ stem] n. ﬁﬁ ,;fE,TE’Fﬁ:

rotary[ 'routori |a. JEFERH

biased[ ' baiast ]a. {RFY

tilt[ tilt | n. HER}

angle[ 'englln. AE

thus[ daslad. HOBL,XEE, A, AT

utmost[ ' atmaust Jn. IR, HAAEE

prolong[ pra'log Jv. ZE{K , M HE

segment[ ' segmont | n. FF43

extension[ iks'ten fon]n. K ,¥ 7 ,7EH

eccentricity[ eksen' trisiti | n. {R.L> , JR/CoBE

loom[ lutm ] n. ZHAHL

transmit[ traenz' mit ] o. ﬁ%iﬁ VL EIR

ratio[ 'reifiou]n. H, tbE

equivalent[ it kwivolont Ja. FHZH n. Y

negative[ ' negotiv]a. I, Y

variable[ 'veariabl |a. W[ASH), BASH n. AE

constant[ 'konstont |a. Z2H K, A n. B,
{2 &

parallelogram[ , peero! lelogreem | n. 47 I9ih T

switch[ swit[ [n. FF3&, IRHBE B UINT 0. 7E,
T4k, 23, @ S I e I

flank[ fleegk 1n. U7

constitute[ ' konstitjust ]». 4%, 2H A%

counter[ ' kaunta]a. FAH

Phrases and Expressions

plane four — bar mechanism -[E PYFFHLA4
hinge joint four — bar mechanism &7 TUFFHLA
kinematic pair iz Bl

s

side link  ZELZ24F

sway rod BFF

swing stem 1EF#f

i

et

double — brace mechanism X #RH1#4
double — sway ~ rod mechanism XURFFHLE
driving part EFi{4

4

revolute pair

rotary pair

swing pair

driven part M B4

forward lain 1EH

to and fro 3E[H]

forward biased lain [FiRE
tilt angle £

line segment £RE%

rapier loom  SFFZL

silk loom 228U,
beating — up mechanism ¥]Zi##4
jet loom WS LU,

13,324
Lo BE

extension line

eccentricity distance
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switching mechanism  JFPAIHLI engine wheel HLEFR

outer flank M variable force n. A5, Z &

tie line &L ) negative biased lain f{RE

woolen loom T brace — sway — rod mechanism B AHIEATIAL
cotton loom - FE43 in aloop B

1. Check your understanding

Give brief answers to the following questions:

1. what is the hinge joint four — bar mechanism? A

2. Introduce the components of the hinge joint four —bar mechanism in the picture.
3. List the basic types of the hinge joint four — bar mechanism.

4. What are the characteristics of the brace — sway — rod mechanism?

5. What are the characteristics of the double — sway — rod mechanism?

1. Match the items listed in the following two columns

stander ST AT AL
hinge el %% B

side link T

sway rod 5%

swing stem SR PLA
rotary pair SLEEFEALAA
plane four — bar mechanism i

double — brace mechanism e

double — sway — rod mechanism oy e g

brace IR

1.1.2 Slider — crank Mechanism ( gi4f 78R 4144 )

The movement pair may be regarded as the evolution of the revolute pair. In the brace — sway —
rod mechanism shown in picture 1.9 (a), 1 is the brace and 3 is the sway rod. The orbit of point C
takes point D as the circle center. The bar CD is the radius of circular arc K, Currently, we can make
the same orbit circular arc gutter K on stander 4. Besides, the sway rod 3 is made as an arc slide
block to slide in the gutter, which is shown in picture 1.9 (b). Now, the movement of the arc slide
block in the arc gutter has completely the same effect as that of the revolute pair D. The circle center
of the circular arc gutter K equals to the sway center D of the sway rod 3. Its radius is equivalent to
CD, the length of sway rod 3. If the radius of arc gutter K, is increased to infinity, and its circle center
D is moved to infinite distance, the arc gutter would become a straight gutter. The slide block 3 in it
will do the straight movement repeatedly. As a result, the revolute pair D evolves into the movement
pair. The brace — sway — rod mechanism evolves into a four — bar mechanism containing one movement

pair, which is called the slider — crank mechanism. It is shown in picture 1.9 (c). Here,e is the dis-

5



| GFAYLEBE KT |

tance from the crank revolving center A to the center line of the straight gutter that passes through
point C, which is called the offset distance. When e#0, it is called the offset slider — crank mecha-

nism. When e = 0, it is called the centric slider — crank mechanism, which is shown in

picture 1.9 (d).

Picture 1.9 The revolute pair evolves into the movement pair

slider[ ' slaido [ n. ¥ Zh7%

crank[ kreepk ]n. B o FIBHWGIS Sheliish
orbit[ ' athit | n. BIE,BIE, B

radius( ' reidjos }n. 4%

arc[ azkJn. 3K

centric[ 'sentrik Ja. 0RO

Vocabulary

block[ blok Tn. B,k
offset[ ' oifset | n. RS

gutter 'g Ato]n. 1

infinity [ in' finiti ] n. JGBRAC, TGPR
infinite[ ' infinit |a. FEERAY, T W
evolve[i'volv]v. ¥ERE,#H4L, T

Phrases and Expressions

slider — crank mechanism BHFRIE SRt
offset distance {REE (
movement pair Bz E]

circle cénter &

circular arc [BIN

I . Check your understanding

Give a brief answer to the following question:

infinite distance JL3¥ 1%

centric slider — crank mechanism  Xi.(» BRI SRALAY
slide block &t

offset slider — crank mechanism 1§ & AN HRILA

What is the difference between the slider — crank mechanism and the brace — sway — rod mechanism?

6
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. Match the items listed in the following two columns

block BahE

slider — crank mechanism p i1

movement pair it > B AR T AL
offset distance e, Bk

gutter Bl

circular arc &K

centric slider — crank mechanism iipb g IR A
orbit RARREAT AL
crank IRBE

brace — sway — rod mechanism AR

1.1.3 Guide - bar Mechanism and Swing — block Mechanism ( & #F ¥l ¥ #0 §&
)

Convert one revolute pair of brace — sway — rod mechanism into the movement pair. Picture 1. 10
shows a mechanism that contains one movement pair. Taking different member bars as standers, the
slider — crank mechanism, the rotary guide — bar mechanism(L, < L,), the sway guide — bar mecha-
nism(L, > L,), the crank — swing — block mechanism and the movement guide — bar mechanism ( It

is also called the fixed — block mechanism) come into being.

-
(a) slider—crank (b) rotary guide—bar (c) swing-block (d) movement guide-bar
mechanism mechanism mechanism mechanism

Picture 1.10 The plane four — bar mechanism containing one movement pair

Picture 1. 11 shows the doffer comb mechanism in the carding part of the B272 and B271 type
worsted card. In this picture, stander 1, crank 2, slider block 3 and sway guide — bar 4 comprise the
typical sway guide —bar mechanism. When the crank rotates, the doffer comb sways and peels the web
from the doffer.

Picture 1. 12 shows the tension dancer rools sway mechanism of the Sucker dressing machine
made in Germany. The mechanism is composed of sway bar 2, pin bolt 3 (slider block) , guide —bar
4 and stander 1. When tension changes, sway bar 2 rotates. Guide —bar 4 is made to sway by the pin
bolt, which is connected with the potentiometer. When guide — bar 4 sways, the resistance and output
voltage signal of the potentiometer change. Finally, the rotary speed of the loom beam is changed and

the tension is guaranteed to be aflush.

7
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Picture 1.11 The sway guide — bar mechanism

used in comber

Picture 1.12 The sway guide — bar mechanism
used in the dressing machine

Vocabulary

dqffer[ rdofaln. iEF

comb[ koum ] n. i, iEH . B
comber[ 'kouma ]n. B
carding[ ' kardin ] n. FAHURIHL
peel[ pizsl]v. Hi--ee- BRI
web[ web)n. B, EBM

tension[ 'tenfon]n. KN, HL A
pin[ pin]n. 84F e

bolt[ bault|n. #84T

potentiometer| pa, ten[i' omita]n. HALI, I
resistance[ ri' zistons | n. FH 7, B fH

output/ ! autput n. By, HHIhE oo B
voltage[ ' voultidz 1n. HLH

signal[ 'signl]n. {55 . [@-:ee RHBES
beam{ bitmn. B, 5%

guarantee| , geran' tiz Jv. &n. FRIE, TR

aflush[ o' flaf]a. H5JHY)

Phrases and Expressions

guide —bar 2T

member bar ¥4

doffer comb HFKHJ]

crank —~ swing — block mechanism BRI
movement guide —bar FEEFHT

worsted card IF LM EL

1 . Check your understanding

Give a brief answer to the following question:

dressing machine 3% ZMH,

Sucker dressing machine WK ZPHL
loom beam 3Bk

pin bolt #5447

dancer rools &R

How is the sway guide = bar mechanism used in the comber ?
Il. Match the items listed in the following two columns;

guide — bar
member bar

crank — swing — block mechanism

L
LB
4



