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18 a

b, A path generator linkage

A 3 8 8) A function generator

4 _ input and output [inks are
1 pinned to 9round.



I @) A motion generator

6, Because a linkage can work in the adverse circumstances
C) Stability in running of ¢he car, since i/t guides the

wheels straight up and down as the car runs overan
uneven road.

LZ 2, A four bar linkage b) Function generation

The kinematic

diagram of
‘the linkage

Shown in
Fig. P/-1%

The kinematic diagram of

the linkage shown in Fig. P/-13
b) Slephensorn I
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/.15 b, By intuition:
links 1 through 4 form @ four-bar tinkage which has a

single degree of freedom. Once the input rotation of
link 2 /S S,oecif/ed, ¢he 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 specified.

Harvey linkage v
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 Q, Stephenson I b, Molion generation

118 @) Watt I b) Function generation
C) Because greater angles of output oscillation are wantay
than possible with @ four-bar l(inkage, in order to get
complete agitation.

MY o Watt T 1)



1.20 a) I; the orcn chain retractor eﬂJi‘ are ﬂ%‘CGM *k& Kiv\euwhc Jl“‘o)fam \JO\)‘J be:

Joimk A isa screw Pair | 1 DOF
Joint B isa revolute pair, 1DoF

Due 4o the screw pair, this mechawsm cannet

Kine_m&,v.d.‘agm o% Fiey P1.30 be backdriven

DoF = 3(7“)- 2(8 = 2 This 1s qchm“\, a 2 dimension. linkage, 2:D
Joints distriboted i o 3D wmammer,

The 2 freedoms come g‘ow\us‘n.’ﬂu 2D Srisbler egustion in. 2/ D space.. One Sreed g

reflects the  juterndl Planar motion and the secedd s Snman out-c-plane. mokion.
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(2) TR

Liwks 5,7 Vand Il are the drive beks

o 9
3enerqf|ou ) F= SN\ _
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Sp3i Moton encrntion

1~2"I a} b) n=_§g
P=9
S5=2

F=3(8-1)-2x9-1¥2=/

n=10

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

125 @, Stephenson Il
b) The kinematic diagram /s drawn on next page.

t1) 7he range of rotation of the input link is 8.
(2) The linkage indeed does Ait the ink pad and produce
an approximate straight line, approaching to and

receding from the box.
6



c) ves.
Because it can Satisfy the reguirements of motion

with @ minimum number of links.

d) If |L3-L2]<(Sa,-0;)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 ink pad), (tonfd up.8)




where L3 and Lz are the lengths of tink 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 P/-32 ( Part a)),

For the cover. n=2 P=/
F=3(2-1)-2x/
=/
For the joggler. n=4 p=3 S=/
F=3(4-1)-2x3~/ _
=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)



1.26 d)
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b, For the original linkage.
n=4 pP=3 s§=2
F=3(4-1)-2x3-2={

For the lower pair eguivalent
linkage: n'=é p'=7
F'=3(6-1)-2x7=4 =F
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16 B

. , , 6
n’7/ P'B, F=3(7“f)‘2x8=2-r
b) n:é, P"G; S=41 F=36-1)=2(c)=~I(1)) = 12
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