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chain having hvo turning and two sliding pairs such that two pairs of the sami-- kind are adjlcent is

known asa double-sJider:crank chain ffiH. The following are its inversions

First Inversion

l'lris inrersion is obtaincd rihen the link
I is fixed and the trvo acljacent pairs 23

and i4 arc turnirtg pairs ancl thc othcl trvo
pairs I2 and 4l slicling pairs.

Appti c atio tr Ellip tical trammel

Elliptical Trarnt tel Figure .*l(b)
shows ar elliptical tramme,l in wlrich the

fixed link 1 is in the form of guides for
sliders 2 and 4. With lhe movement ol'rhc
sliders. any point C on the link 3, except
the midpoitrt of ,atr will trace an ellipse
on a fixed plate. The midpoint of lB will
trace a circlc.

Let at any instant, the link 3 make
angle I with tlrc.}'-axis. Considering the
displaccrnents of the sliders lrorn the centre of lhe trarnmel

x - 8C cos B and-r' : lC sin 6

-\-.. :--r = tosg ond ') = sin g., BC .{C
i:liilfir i :rni1 adiling.

=,.orlo+sin:g=l..---.- +..-:: COS_ {r+Sln_ d = I

i.'.i 1- 1,1(i)'
-fiii: ii tlic'eqiiation olan ellipse. Tl'rerefore. the path tracecl by C is an ellipse rvith the serni-majr;r tnJ

,i.!r1i-rri.r{)r' ,.rres bcing ctlual kl ,{C'and 8C rcspectivelv.
! i'. rr ( is the rttiriptrirrt of .lB; AC ' BC,

et'ld

rvhir:h is lhc ctluation of a circle with lC (:BC) as the radirts of tlre circlc.



Second Irversion t
llany ofthe slide-blocks ofthe first inversion is fixcti. the second iu'ersion cr ire Jouble-slider-crank chai,

flJ|ff:1,rtillil.ll:j-u 
4 is ijxeri, the encl B orthecrank 3 rorares ab.r,rr.j :ri rhe rink r reciprocares in

i it;'4i Applicoliott Scotclr yoke

Scotch Yoke A scotch-yoke urechanism (Fig. 1.59) is used ro
c'nvrrm rhe rlrrary rrrotion into a sriciing rnotion- Ai the crank 3 rotales.
rhc hr:rizr.,rr.,ri prinion oIrrie liuk 1 srides,rreciprocalcs in rhe fixed
iink 4.

Third Inversion

This invcrsio'is obtained rvhen the link 3 of the first inver-sion is fixed
and the link I is fi'ee ro move.

The rorarion orthe link l has been shor.m in Fig. i.60 in which the Iurl
lirres shou' thc inirial position. with rotati.n of the link 4 through 45. in
the clockrvisc direction, the links I .an<l 2 rotate through the sainc angle
rvhereas thc nridpoint of the link 1 rotates through 90o in a circie with ihe
Iength of lirli i as diarneter Thus, the angular velocity of the midpoint of
the link 1 is trvice that oi'links 2 and 4.

Tire sliding velocify of the link r 
'eiative 

ro rhc link 4 will be maxirru,r
rvhen tlre uridpoint of the li,.k I is at the av.is cl'lhe li'k 4. In this position,
thc sliding 

'elocil-v 
is equal to the tangenrial velocity of the miipoirrt oi

the link l.
l\4ir.r.irnur'siidingvelocity:targentlal l'eiocityolrnidtrlointofthelinkI

:t\-/\
. -., :l

A / ! ,,,t4
---_i_

, 
--- '---:------- t7)7-4

Fis l%

Ws,t,.1g

- angular vc:lociry oi midpoint of the link I x radius: (2 x angular velocity .fthe link 4) x (distance between axes oflinks 2 and,1)i 2

rhesrirlingverocir),ofrheii;kaffll1l,-'.*:;'J,['Jf,[1J*l:ffi*il;:ffi:a:::Th:Tllitherink2
Ap1tl icil io i t Oldhanr's coupli6*

alrlhnm": tl:tttpling lf tlic rotating links 2 and 4 of rhe mecharrism ar:e replaced by two shafts, one carlacrasthedrir''i.rlndtheotherastheclrivenshaftrviththeiraxesatthepivotsoiti.rt"Z"ra+.- - ''" "

MNW
Slt,#

Figrrle l,6l shows an actual Olclharn's coupling which is used to connect wo parallel shafts *,hen the
dislance belwecn their a.xes is srnall. The t*,o shafls have l)anges at rhe ends and are supportecl in the fired
hearings representing thc link 3. In the flange 2. a slot is cur in rvhich the tongue,Yof the link I is fitted ancj
has a sliding tnotiott. Link I is made circular and has another tonguc )'at right angles to the firsl ancl rvhich
liis in lhe recess of the flange ol the shaft 4, Thus, the intennecliate link I slides in the two slots in the trvo
llanges rvhilc having thc rotarv rnotion.

As tnentioned eariier. the midpoint of the intemediate piece describes a circle rvilh distance between thc
axes of the shalis as cliarneter'. The ntaximum slicling velocity of each tongue irr the slot rvill be the pe ripheral
vclocity of thc midpoint of lhe intermecliate clise along the circular patJi.

N{axirnunr stidiug verocity : pcriplier.ar velocity arong the circuiar path

: : angular velocity ofshaft x distalce betrveen shafts

&qg,gS W Classification of Pairs Based cn Type of Relative Motion

The relative motion of a point on one element relative to the other on mating element can be thar

of turning, sliding, screw (helical direction), planar, cylindrical or spherical. The controlling lacror

that determines the reJative motions allowed by a given joint is the shapes of the mating surfaces or

elements. Each type of joint has its own characteristic shapes for the elements, and each permits

a particular type of motion, which is determined by the possible ways in which these elemental
surfaces can move with respect to each other'. The shapes of mating elemental surfaces restrict
the totally arbitrary motion of two unconnected links to some prescribed type of relative motion.



(i) TumingPalr. (Also called a hinge, a pin joint or a revolute pair)' This is the most comlnon 6
type of kinematic pair and is designated by the letter R'

A pin joint has cylindricat element surfacls and assuming that the links cannot slide

axially, these surfaces permit relative motion of rotation only' A pin joint allows the two

connected links ; "*p"ri"r., 
relative rotation about the pin centre' Thus' the pair

permits only one degree of freedom. Kinematic pairs, marked R in Fig' 2'2' represent

turning or revolute pairs. Thus, the pair at piston pin, the pair at crank pin and the pair

formed Uy roru,ing'crank-shaft in bearing are all examples of turning pairs'

(ii) sliding or Prismatic Pair. This is also a common type of pair and is designated as P'

This type of pair permits relative motion of sliding only in one direction (along a line)

and as ,u.t, t u, oirly one degree of freedom' Pairs between piston and cylinder' cross-

head and guides, die-block and slot of slotted lever are all examples of sliding pairs'

(ur) screw Pair This pair permits a.relative motion between concident points' on mating

elements, aong ut"ri* *ru". Both axial sliding and rotational motions are involved' But

as the sliding and rotational motions ar" relatJ through helix angle cr' the pair has only

onedegreeoffreedom'ThepairiscommonlydesignatedbytheletterS.Examplesof
such pairs are to be found in translatory screws operating against rotating nuts l*

transmit targ" fo.c"S at comparatively low speed' e,g. in screw-jacks, Screw-pres:e'.

valves uno pr"r.ing screw oi rolling mills. other examples are rotating lead \cie'+ 5

operating in nuts tJ transmit motioriac"urately as in lathes' machine tools' mc'r:uring

instruments' etc.

iiv) cylindrical Pair. A cylindrical pair permits a relative motion which is a combination

of rotation 0 and translation s paratlet to the axis of rotation between the contacting

elements. The pair has thus a degree of freedom of two and is designated by a letter c'

A shaft free to rotate in a bearing and also free to slide axially rnside the bearing provides

.

(r) Globular.rtr Sphe| icdfffi$, DWignared by the.lettef 
-G'the 

par permrsrQlauve lrr(ltlolr

such rhat coincidenr p*int. on 
";o*ring 

surfuces of elements 1o5;' 
al'Ong. tph:tl:']

surface, ln other q,ords, feir a given position 3f spherical pair, the joint permi*'relativp

rotalien ahout thres niil{ua}1}j perpcnrlicular axes. It has thu,s three degrees of freedom'

A ball anrl socker.;ginr ir,.g.. Ihe shriulqler j*ir,t at arm-pit of a human being) is the best

erttutPle ot sPherital Pair

(vil F lat pair (,Plttnt;r Pcirt. { f'}rt gr planar pair is seldom, if ever' found in mechalisms'

The pair per.*'ri* a p.futn*r r**ar!l* r::*tion beiween contacti.ng elements. This relative

motion calr he. ***,i*l jn t<i'i:*s ilf dw+ trarslatorY motions in .r and )' directions and

a rotaiiorl S:rhstt th.iql iiiseclii:f; ;. --- x' 3. ; ixing nrumally perpendicular directions' The

pair is de.'ig.l-,lrls\i "* F lnc h;.:.!e;:;ce t'f ireedom of -3'

Att ,U* alslir rb, 4,p*s r:f p*ir*. ill*str::ei in Fis. 1.6, are represen[ati.ve of a particular

cl;'ss'

._i
:l
:lil.L-*-_J

(a) Turning parr -{rer*i$iei A
D,O-i. * I

1b) Prisnratic (slider) Pail P
D'O.F. = I

(c) Screw,&elical Pair S

D.().F. =" 1
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@TO+ol 4^;cbe,-J bry ea l+'e 4s"lcfu" sa;$.<z

T ^A,ot - J, aqlu-.C.,t&,t
tu

= {Iru-.c t r"'-^^1 1 = rr^a,c(4.--tr.2LZJ
: 1T^{ o- * ,- O*'^A.^)

al hr--t)

T 2 *y turx-,) = LLw?,"1
2

.W\tal'e- ('., u L, tM
= f'l,a*n €o)"t-.1

Therefore

Again

where

llence

Hence

= 1403.7 N

q+$@R

4rrM4 a- bW u
r>ub:rL f,-,-aur-r To rr.) ff*
$en bL"'n-m*1fi't, ftu.t /
+P 'f t -L YLc+* om ,il.1-k

A,Uu"rndl : y'\akAML 
"t

Q+C-U2tahtian: Giren;,,r,, = 3; nr=2;, 24 12urrsll. 1/r) = J; tlt= l; rr = 2 = 12Cm; ,r= j = 6Cm

F = 0.3;l/ = 1575r.p.m.; power= 25 kw.

Number of pairs of active surfaces = (no* nt) _ I =3 + 2 _ I = 4.
The friction torque Ty is given by

250([ = 
2trl\Tr

60

Ti* (25x1000)x60
= I51.6 N.nr2nx 1575

For uniform wear rate,

r, = iltW 
(1ro)e1+ 12)

151.6 x tn, = *$3)w(4)(12 
+ 6)

rr/_ 15l.6xl00x2
t7--

0.3x4x 18,

W=Zxc{rt_rz)
c = p2r2= (6pz)

AA3.7 =2N(6p)(12-6')
1403.7I: = :--- . 6.206 N/cnizZfix6x6

- The maxjmum pr:ssur€ intensiry p?= 6.Z0Slitm: : L 1c.6 n,c,tN i^2 : C?d1'oe Kp..,_

ShrU^^l \€-)*,y""n * t1,e Lil+ , Tt, = ! -tI_ :r:

t) - {
{tta,6 a?cL-r,L % ?de-X4rM

tp &e bell: obc-t l-he 't'1zte-'n u 4*-ilo

tbe letL$vn 94 W W 44dQ ^Pu.to*g 
z

,VVb ila<-t,toatd F Tz .

bdt ej F"F.*H el^Attt -
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\*lulion; Given: moclule m =6mm;a{{enrjuma= 6 rnrr
Gear ratio C = 3 : l; y = ZAoi N.tinion= 90 r.p.m.

Hcrre. as acldendum = I x (rlodule),

do = e, = !, and ol, = ?nI29
Number of teeth requked on gear tr.r avoici lrrrrf.rirL",

L U.,--==-:-_
!. llt \

,jr+;l ^+2 fsinryr_1Y U\U ,/

2 (1)--.:_::__./. r/r \
,lr+;l:_+2lsin220_1v l\J I

= 9.43 rad/s

> 41.94 say

'-\bte: sr,uc irrniting condiilon of inrerference rvith stanclard module is reached first on the-i,' .r'pinion reeth. ir is necessary ,o ,.., ..ro,iun for limiting ,.,;,ffi; tce.h orr .uear anci the.,: :i1cl gur .limiring number of te.ti 
", ,ir,"ri"ili) lengrh ot'path trt approach

= liR; _. irteosrP.yr _ Rsiny/

S*'r'r= I.5 irnd T=45, .= 6*[5 
=r.

und 2 - a-'

ra=45+6=51
ffirefore lengrh of parh of approach

rtlhre

L€ligth of parh r-rt conract

.**;rgth of ar.c of contact =

1i1>'-- i.e.,r215

mm and R = 
qI5 

= 135 mm
2

andll=135+6=14lrnm

= /rr+rf 1r:s1", zorT _ ,lj5)sin20 = 15..t7 mmr.nd. length ol, path Lrl recess ,--

= jOUr--t+s"*zof - (-15) sin 20 = 13-12 mm.

{.".-.J:ffi,Illlll';1.1:ff,T:l;lting 
occurs,,, pninr r-*;;;*";,;-,i.,," o,nu,n,

(%)n,,* = ll.-)l (ro1 + crl".;

/ o,rr \
= t.s.l7J 9.+3+ '-li i = 19j.25 r,rr/s'' 3l
= I5.37 + 13.j2 = 2g.,49 rnrn

Ans-

.ln.t-

No. ,b pa,lhA

CD^&A P-^h\)

2849

;"r 20 = 3o'32 mm 
Ans.

4 -t€eiA M co<la-t+- ?-f*,
- 3o-bt

6T1

= l'Q4 -g Vg ft'n U
.'/ AA+tq ) r.' n 

-

= 3-9::2
yn_ rr

l.tarryvturn WXortr
wp= {!9 = 

q,+n4tr
,G6

= L-6oI A-"-'

* fu&V w o"*- *4e = @P*wfl Pa*l''trr@
ws Z Ag 2.1*24a/U<J 5 ../

,eu$ ,i **U s4

= (E. +2s -r1*) n t5 -sr z rqg,6 wtnl3\ 3/ i
gt4L.L -14€)e , @*d)P"j\ e{ tru44a =(Q+zs*yyrr*

\lY/.:,,.,? r h2 d- ril.*l,ru -J- D)+ I
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A series of gears, capabie of receir ing and transmitting motion
fiom one gear to another is cailed a simple gear fi.ain. In it, all
the gear axes remain fixed relative to the fralnc and each gcar
is orr a scparare shaft{@ 61

ln a simplc gear train B,e can ob#rve thc following:
I . Trvo external gears of a pair always movc in oppositc

direc(ions.
2^ All odd-numbered gears move in one riirection anrJ

all eten-numbered gears in the opposite clirection.
For exarnple, gears 1, 3^ 5, etc, move in tlte countcr_
clockwise direction.

ln \,
t-'' lJ=

N" 4 +€-4.U1 v,fu
SpaAol 7cu'ileo
M1 'fl/\ A/, L N,

Ilz Tz ' Nt

.\" ^r .\i Ii
V, ,V. ,Vi .'\+

I ro-
I Also 

-la,
Ll

T^ ,\. 7'o
-=- atrtr --:;- - --;-

14 l\q )7

T, T. T, 1,

T1\Tl4

Nr T5

Ns Tl

irirs. ir is seen that the intermediate gears have Do effect on the speed ratio and, therefore, they are known

r,', LS-

, iv. 1t
I rarn \,alue 

---i- = -----l- =l/lYl j5

SPecd ratio :

number of teeth on driving gear

number of teeth on driven gear

I
-ffiir*'"1*

.ft" b#

::?4::t::ia.

(€.t1

€ **oU c.r,"RTRAIN

.'. ::trr a serics ol gears are

. ..,irrcct€d in such a waY that two
,:'nlore gcarS rotate about an axis

, rth tlre santc rnqttlar vcklcity, it is
:. r-rit\\.n ils L:olnpoulld gear train. ln
,11is type. sorne t'rI'the intermediate

'iraits. r c.. othcr than thc input and

,llt' oritput shatis. can"y tlt-rrc than

ilrlo gcor as sborvn in t'ig. be .

Ilthe gcal I is the driver then

N, Ii Ar, T1 , ,V{, T<

r( = r, ,"'' = r, ans 
^r 

= 7i

N? .ryd ,Vn

.'Vr Nilv.

N1 A' 'V,,

-xJx-*
xr&N4

T, 7', |',,' x x-T) T4 7'r,

TTT
' x J x__

t. l, t6

1f the axes of the first and the iast u'heels of a compound ge ar coincide

it is called a reverted gear train. such an arrangement is used in clt'rckl

and in simple lathes where lsack gear is used to give a slow speed to thr

chuck.
ReferringE[#E4, frt C

1{4 * product of number of teeth ori driving gears

,\ product of mrmber of teeth o11 driYen gears

*-- Train value =

-,Yo lt 1l /(

iv, l^ lt 1,

producr of nunibcr ol teeth on drii'in" scrrq

T, T:

T2 T4 .;l

Also, if r is the pitch circle radius oii a -gear,

@_

r,t r": 11+ t.l

------6f --,H. I/

product of nuntber oi' teeth on dnvctt gears
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I

q.

x -rd

L

2

Z

a bLer,l ,S+J-te.te.tn

A -4r 
-/g-+^-4+

A,A} Y
U

W tAP a'L''r1 r^ek< J +z+r.o)4 ,e-Ladt-ut.le t,oltt-l 'S iS lfiqd

{= ! /7*4= o
1, =- -l

€e-vot^ tst ? = q*fiLla : I -q \a,t q -

$x*l*tirltt: Given W' = 141 .2 N: r,= 19.6 N

f'= 24.5 N. tx, = 40": c{r = 30o

@"' for minimurn speed of rotalion (see Fig. 1-5. l0),

(xz = 30o; rt = 20 sinJ$ = 10 cm.

h:= 20 cos30 = 17,32 cm

BM = rz = 25 sin[]:

f '..-i'.-l',rre sin[i. = -lll = O* Hene. []2 = 23.-578"
2i

fh,:reforc tanp, = 9.436 and tano, = 0.5173

9t- t)
Te

r+&_
rP G)

Ae{i.

aj-q",

f llars kz = 0.7559

tliins net load = {,,v - f)12 on sleeve for obtaining lower most speed, we ha'e

._2 _ w+(l+*r)(Vt-f)12 _. g

v) lu

r t9.0+il+u.i)19)(t4t./.-/45N)/t 9EI,i= 121t tt+0'7s52)-(t47'2-245N)t2 * .?S,l- =361.919.6 1.1.32

Sterefore oz = 19.18 rad/s or, Nz = 183.2 r.p.m.

[f,) Srnriiarly. for maximum speed of rotation.ly'l.

cri = .tr0" and ,"t = 2\) sin40 = 12.856 cm

h, = 29 cos-l(] = 15.-32 cnt

f[eiclore tancr, = 0.8391

Oh BM = rt = 25 sinpr

(lt*refore sinp, = 12.856/25 = 0.5142

{6rs
0urri rrc

[Jr = 30.947" and tanp, = 0.5996

k1= tanBl/lantt, = 0.7 l{6

frt.-maximurn speed of rotation, taking sleeve load is (ly +.f) = (147.2 + 24.5)N

I w+() + k)(W + f)/2 .c
o,_l = _-....-_;, __ x:

'.2 + :J5)12 981
,2, = 

19.6+(t+0.71,16) !14't._ _ __x__ _ = 544.94
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A series of gears, capable of receiving and transmitting motion
liom one gear to another is called a simple gear fiain. In it. all
the gear axes remain fixed relative to the fraure and eac,h gear
is on a scparate shaft(9ffi 61

In a simple gear train \r,e can obicrve thr: folklwing:
l. Two extemal gears of a pair always movc ilr rtppositc

dircctions.
2. Aii o<icl.numbererl gears fiove in one rlirectiun and

all even-numbered gears in the opposite direction.
For exarnple, gears 1, 3.5, etc, move in the courltcr-
clockrvise direction.

/,--\
lt\,I H"
\ ,t,, l,
't, ,/

T = f.J", + +P44t1 ^fu Nt

tJ = 9yxi4 7ea''-+te'; N,

I ro"lAlso-
L tttt-Tt

T)

=T't *
15

r li "'1 -'-' '...-..,-,=
:l(.li

tA 't?-/'\ Nl - T2 N, = 
T, 

und ',v,, = 
7i

T;= r.' Nt - r^ """ N4 - Ts

-'\r-, t!-.. {o * Mt 
= -\-"J+"L"$

,N.
lraln vitlue ---i-,vr

Speed ratio =

tr t
tvr /5

\I Tivs

inLrs. it is seen that the intermediate gcars have no effect on the speed ratio and' therefore, they are known

number o[ teeth on driving gear

number of teeth on driven gear

l
;iri"i*

(€.1)

@ i uND'eEqr.RAIN

ir,ju a serics of gears are

....r;rrrccred in such t1 way that two

:' []ore g(rars rolate about an axis

i ith the santc angular vclocity, it is

:.Ittu,n as cotnpoulicl gear train. ln

lris t5.'pe. sotne c}1'the intermediate

'lraits. i.c.. othcr than thc input alld

,irr olitpu( shaits. carry tnorc than

irne gcal as shou'n in ltig. bd
llthe gear I is the driver then

N" 7i N. T1 " il6 fi
Nr Tr. ' Nl T4 N5 16

,ry, N, Nfi T, .. ?',t -. T1

-v-Y
rvl " Nl " Ns T: T1 7,,

19, lio ,v,, r, . 4 .. (
,\r " .v: " N4 Tt Tt T6

.\'r, = Ti Tt 7't-
,vr T2 7',1 T6

If the axes of the first and the last u'}eels of a compound ge ar coincic

it is catted a reverted gear train. Such an arrangement is used in cloc

and in simple lathes where back geai'r is used to give a slow speed to t

chuck
Referringft#4, frtC

N, nroduct of number of teeth orr driving gears

,V,, - procluct of number of teetli on driven gears

Tt T:

LT^
product of nuntber of teeth on driving gcat's

@>_

rr-f r" -' ral t'o

------6r,D, I

//

product*.. Train value = of nunrber of tceth otr dnvctt gears
Also, if r is the pitch circle radius of a gear,
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$<rlution: Given W = 147.2 N: rr,= 19.6 N

i+&_
rP

l' = 24.5 -. c{, = 40,; ct: * 30.
@r f or minimurn specd of roration (see Fig. I5. l0),

0z = 30o; rz = 20 sin30 = l0 cm.
hz= 20 cos30 = 17.32 cm

BM = r. - 2.5 sin[,i;

1-:.ri'.'t,rre sinp; - -l!l = u* Hence". IJ: = 23.-57g,,
25

fhrrefore tanp, = 9.436 and tanu.2 = 0.5773
f ku.s kz = 0.7559

fr-\ing rret road - (rv -f)r2 0n sreeve for obtaining lower most speed, we have

co1 = I{1+ k.-) (w - f )/2 * s

aeqi.

a.i-q:r

f,[*iefore rancr, = 0.g391

at* BfuI = rt = 25 sinpl

ft*,refore sinp, = 12.856/25 = 0.5142

o] = J2i*lit + 0.ts52.)#]:2as N)Lx e8r 
= 361.e19.6 17.32 - ""' ''

iDz = 19.18 radls or, N3 = Ig3.2 r.p.m.

for maximum speed of rotation.ly'r.

Iti = .tr0" aitrj rt = 20 sin40 = 12.g56 cnt
Itt = 29 cos-t(l = 15.32 cni

h"

0teretbre

0b) :iinrilady.

&ijs
0ui.fo."

0r = 30.947' antJ ranp, = 0.5996
tr = tan0i/tan(], = {).71j{.6

6'f-maximum speed of rotation, taking sreeve load is 1ll.+.f) = (r47.2 + 2.1.-5)N

,1 = 
w+(l+kr)(Iil+1)/2 s

l.t, i,

,,,2. * 19.6+ (1+ 0.7146) (117.2 + 21,5t/Z 91il '

wt _ ---__--__________ :-- - -:---_ x 544.94

S A lrved

(,
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cf L = Ro rrn'r'
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0o=tQo' i fu:es:tso
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Base cirole toltchillg
cam proflle

Cam contour

Cffi- Cam profile layout lor flalfacedtallower'

rfto nil"0t ilxxl{ltl\ - -^l*"_ = j::: = "i:''' X;-:"-----:' i = ll.-tr159 crn/s
10, lil#.il ' 6rl j

.:tJ. x($ ,

and. .'1,,,."= , -,-1 I .1*. U1 /

:-0: / 2 \-
or. A*"" = 11 j -- ico: = l.0i j lcol = 9tl7 cn/sl1 iarrli; \r/

P.

fu€c ^g'w =,U

c<
6t',,'
tb=
D6r

1234
*Gt

,&-20mm

0

5 120 1.50 s', 4'. 3', z', t' 300 0, 360 g

Displacement diagram for S.l-f.M. follower motion.


