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b, A path generator linkage

8) A function generator

. iﬂPut and output links are
8 1 pinned to 9round.
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&) Because a linkage can work in the adverse circumstancés

C) Stability in running of ¢4e car, since it guides the
wheels séraight up and down as ¢he car runs overan
uneven road.

LZ @, A four bar linkage b) Function generation
Copt 1 p  The kinematic
6 diagram of
c ‘the linkage
7 £ Shown in
Fig. P/-1%
The kinematic diagram of

the linkage shown in Fig. P/-13
b) Slephensorn I

LIt .
d.) Br'ﬂ'e, ‘lV\kQSQ shown N Fi:\‘ PL[S For the h'\k‘SQ sk.“»\ in F\S PlLle

F. i .
Onction generatinm Motion 3e-le_r¢Eiow‘ Jaus move ?va.l(d

b F= 3(7-1)-2(8) = +
= Z F= 1)~ - = +
) rone. H v . 3(8-1)-2(9) -1(2)= *I

b 1
ar y  Kinemehe diagam § Fig PLI
ki‘\cnqﬁc £ Note Hat links Jawd
diaqram s 5. frmaics, fetieny
: 17 molten s fu Le
o; F’3‘ P'-’S 1 -’“WSK}W '{'9 ll;:‘kS S.anA 8-
Btsi( K,‘y\gu“*& C .
¥ of Fij P“L. -HS- f;.b{“-m:\
Basic Kimematic Clap link wia; ciow
7 t ain whicl "CF\‘\QS h (O
5 of Fig. PLIS 15 0§ PO clider qean (onet
'H‘Q“V? Jomt! Thes 4

atson” T-par o 3 Concatongted vt

b 8y Grueblers eguation,
n=g
P=y/o
F=3(8-1)-2xs0
=/
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links 1 through 4 form @ four-bar tinkage which has a
single degree of freedom. Once the input rotation of
Link 2 /s specified, the position of point 8 /s known
with respect to Ao, 8., C. and D.. 8¢C, and 8DD. form
¢wo "rigid * triangles respectively and ¢he mechanism
is entirely specifiéd.

Harvey linkage 7
Bjorklund linkage

6 n=7 n=g
P=8 P=y/
s=1 S=/
F=3(7-1)-2x8-1=/ F=3(9-0)-2x11-1={

C) Watt II; Motion generation.
117 @, Stephenson I b, Molion generation

118 @) Watt I b) Function generation
C) Because greater angles of output oscillation are wantay

than possible with a four-bar linkage, in order o get

complete agitation.
L19 o) Watt T )
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Q) If the open chain retractor endy are heglected the Kinematic diagram ‘would be:
Joimk A isa screw Pair | 1 DOF
Joint B isa revolute pair, 1DoF

Doue 4o the screw pair, this mechansm caunet
be lLackdriven.

Kinem.&,v.diagm oS Fio PI1.30
DoF = 3(7..0_2(3) =+ Ths |$<xc.+0q“\, a 2'2 dimension linkase, 22D
:p'(w\$ disteiboked v o 3D manner,
T‘l& A F"CAMS come %ﬁmu&'ns‘“&t 2-0 S'Sblef Q?UO{'\U\ in 2.'/[_ D Space. On&&um
reflects Hhe juternd| Planar motion and the secedd s Snman out-h-plane wmotion.
6 BKC of
UWQ('SOV\"

7-bar
fin kaje

N"k'ﬂu{'ﬂw_amgs wh A
. i and l\n\&k!.v\
forned 96 uko o Pl:.\e &

b) C) There are no six-bav mechanisms
W this 7-bar~ “Walson” {o‘Po\oy’
ftsvd(css of whida 'MKS Cither
1ovYy of‘\\’ o+k¢/~3‘ ave 3&0\:&1&(

L2l a) Function generation | input and evtput links are pinned to ground
b) Basic

Kinematic.
Kinematic  Chaia of

d;c ram og' .F}J'.P'.Sl 2
3 F P' 3 HS i1sa
4 T‘\c r’“" link. ficticious [1nk meant €0 medel Hhe 1, k.3|u\g_f
iS not counted  Po Slidivg joiut between liaks Z and 3 o
Since it merely the roller lnk , whidk is suspesed 4o allow

Changes sliding inte @ rolls
rolling motion. . rolling wehen | §, foiut.

C) Tkere. are 2 Wa‘K'I[ Six- bar 'n\tdges n\dd&c{ ‘l’oscﬂ\cf Skonnjhv\ks 3 "lemJS

<1) Stx (an& +hes ¢|3k‘( 'oclf') lu\k Mcck;m&hs u\‘“& “’(‘\Q- w‘\&—ﬂ- h?°(°37 ““m"
'4'36 ootpt vk rotatton (Lere :%0) while preservivg Sood transmision

0"5\15 aud good wotion chavackeristics in general.
1.22 a) Thisqueskon Sheikesty hept o hew we cm\,u. wobiple - (oinked (fv\ka.rs ok ALt Hiere 1y we

delincHve roling en His qvcrkan L ovld be either a WAL T of Steplenson T The Watt X
eneys < ‘('SH’ Jdre lecane i ‘(’\rd isof 2 Flarg, whick 15 what wesee ko
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(2) 2 TR

Liwks 5,7 Vand Il are the drive beks

. 9
.23 b) Sfep 1: Bth 3enerq{'iou

S*Q? Z . be on 30@!'4‘&:\
Step S0 Motion qenerntion

= 3(H-1y-2(19)= *+]

124 Q)

F=23(8-1)-2x9-/1x2=/[

n'=10

pP'=13
F'=3(0-1)-2x13=/
F'=F

125 @, Stephenson Il
b) The kinematic d.agram s drawn on next page.
t1) 7he range of rotation of the input link is 8.
(2) 7he linkage indeed does hit the ink pad aend produce
an approximate straight line, approaching t0 and

receding from the box.
6
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Because it can satisfy the reguirements of motion

with @ minimum number of links.

d) If |23-L2]<(Sa,-2;)min, the range of rotation of the
input link would be changed. If 1£3-42]>(S54,-D,)min
the linkage would not hit the mk paa’) @m{‘{/,, p.8)
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ere l3zand Lz are the lengths of ¢ink 3 and link 2

respectively; ( Sy,.p;)min i5 the shortest distance
from the input pivot A, o the locus of Jgo/nt D
between the initial and final POSIitions.

1 2¢ a

b A coupler is added between the cover and the Joggler,
a@nd the stop and spring2 gre removed.
C) For Fig P1-32 ( Part a)),
' For the cover. n=2 P=/
F=3(2-1)-2x/
=/
For the joggler. n=4 p=3 S=/
F=304-1)-223~1 |
=2 (One of them is redundant)
For Fig P1-33 (Part b))
n=6 P=5 s=2
F=3(6-1)-2x5-2
=3 (0ne of them is redundant)
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»
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( Q\\ Joggler

Cover

F=3(/3-1)-2x16 ¢ H K QT

Rolling
contact

b n=7 pP=g &
s=1 F=

3(7-1)-2x8-1=1 ;

3¢10-1)-2x13=1
F=F
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6 b, For the original linkage.

n=4 p=3 §=2
F=3(4-1)-2x3-2={

For the lower pair eguivalent
. linkage: n'=¢ p'=7z

7 7 F'=3(6-1)-2x7=4 =F

1.30 a)

Kinematic dincram of Fiy. Plyy

b) F=3(12-1) -2(16)= 4
Lil\k 2 tsthe ;“Pd livk and [(inks 7 and I' ore the .u‘l’rd‘h N&(’l “’t\a’t (inkq

Shdes o Ik 1 this is ® aot ollew the dilaor blades 4o be Soreed as
G complete unit vk o Sa‘dtm\’; moben while (n use. Also, the slet in iuk
Tis allow (ks Sand T b collapse mbv a smaller volowe | it isenly «
deareuce slot , het @n 'fz slider slgt.

Kinemahe diagram N b) Tl\g.‘)om{ between links 25oud 26 is an
i, Wy PLYs, $ sl-‘dim) jotet. The Flewille lhase {viat Leturen
(s 22 awd 2¢, i3 medelled as qugl pin jonet.

YV E= 30840)- 2(3)- 10) =42
The two imputs are:

Liqk avmbers fw _‘drl'\/e Shaft fg, am{

26 Pamntheses are _ > .
25 ) 6) these wsed v comit Swing-arm 24

(1) lhakes .
80 1

1o "B

S 2
n’z P'B, F=3(7“f)‘2x8=2-r
b) N=6, P:.G, S=4f F= N6-1)=2(6) ~1(1) = +2
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