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Unit - 1 Cams omd. Followers
The camt 15 @ wechamical member which pT
a follower by direct confact. 0 | |
T[;_e CDJVl Wﬂ bB rOmHkﬂ or.r'dcibro C.(Lh:’lﬂ ‘H.MY‘G al Hie fD”DN_er
may  be rofuting , reciproceling or oscill ating.
T “driver  membdr s called -+ Gamy the @
called.  Follower amd = there Wil be some | orro
E?‘um& suPPW'fs Hre Cam amd. aujd& Wfouowep‘

ovides. Hie vdfion to

e wmember 15
QM of

~ Follower W

Subbose. thet , we rotote The (;w:’(Dr‘l\/@") '.V('\V'H"& C'OC:E_“"?’{
olirven member 1§ called Fono‘ger (Dr'nyen) " ﬂw, upww | |
direction, + The wearu , We Can say H.ad , Hae follouer fé”nQd’
He cam. ' L

The  qguide 15 provided  for the definte nw ve only I
upword, oud downWard, direcHob'  not \n left oud ,,,,-Shf |
direction . '
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—‘-)—lbe of follower rER

. tHe fol'ouer"
) Accor‘dinﬂ'fo e SIan‘be Of 'fhe, cowhmcf‘ bowd' of P

([

<

@) Kwfe ‘Edﬂe Followier > /-"‘j Followler
The end part of tae follover N Cﬁfﬁlfizﬁ:ﬁi

Which Wil contact The coms Will
be v the shape of Llfufeg,dﬁEa

The s!mﬁ?‘fﬂaarb kae-— Qﬂﬂﬂ i
Alse Huere wWill be side  Huwust "

Il wear Hie swrface of fhe com.
be,huf,em e Folloper ond
guiote, o , .

(b) Roller Follower

Te eud, poit of the folloner
covfaunt @ roller uLu'ch (5 1h
"‘M covduc.’f‘ N'IH'\ coam

. ! d'.
Rate of Near betwewy Hre roller ands & cam 1S Fisice

Also -Hae sucLe Huwst  In between qude o Follower Con

be r‘ulwred, Roller» foHower s N!dzLj used mecl/r,awca[ System,
"} =2 G ole

() Flat faced or Mushroom Follower, “ TI{

The contacth face of follower will
be i the shape of flod Maner,

If the flad face 15 cireular, fhen colled
Maglwroowm followen, r
(d,) Spherical. Face followen

The contact face of follower il be
in fhe shape of SbW/'CaL wlaineH
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Q) Recibrocab'hg or Tramlah'nﬂ follower;
Whevy the  follower ¢ s, .
or trauylote
\‘ecibrma:b'nj fo

mobion, of the follo Wer ;

| reciprocafe
m the qwide 4 then called |

llower,

1l omwer Com O‘dff Qtﬁgﬁe_
reciprocates Withiyi Hap 3u1'dz,'.

b) Osey ”a.h'u.ﬂ or Qofo.h'm? fol!ouer;
Whey, Hae follower cam

oubj’os«:inafe or retate,
Hhel, C alled. Oﬁciuo_h'm,j fo”oweﬁ,

Wi, Hae
He follow
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) Accor'divlﬁ o the path of motoy of H"'&‘fbl'ower};

| AaGuude
Q) Rodial Follouer / L
IWhe, the line of nwofion o’if Hae fUNONQr' mMohown of

follower
passer Awough  Hie cerdre of cam, st
then ¢ alled, Proadial follower, | \’ | 5 ‘ of caw

A Guiide
ot Follobitin —~> O ff Set
b) Off - s¢ f :J/Qiuc, of anohos,

HWhen  the line of wwohon of 1he followes TN o Pollowes,
s aLuoy Trom the cendre of 1he cany, @"Cm}m of
Haen called of set follower, Conyy,




Classtfication of Cam i

\. Radial or Disc Coms |
Oje-- 0‘" OSCII\OIUS _

wdiculor 10

The follower reciproc
"in o direchon perpe

M Q.)u:s Of cal e

2 3 C\’ IIMANC.QL C oM ;_— ’ ‘ | “ .‘ " |
The f:—allouer reciprocater oY oscilofs tma dJree:-’ﬂom._.PN. odlel,
. . CO-M' i | |
to the ouus ©Of e

When  Cylinder com rotades T folloe oseillates
\i (]
direc Hon parallel o e aws: of cam
Purallib e~ == Follorer

—_ | 7 - '
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1 Cytindried €N Sl
e N\t T Cytivsbvical cou

to the upWard, wovemert

Rise of fol\owuf‘: I+ (s related:
of ® fo;;o“er due o COM rotation .

Kehu“h of follo Lyey : H | I's r‘dafe& o tte o(owmnnd-

movenst of fofle ert due, o cOM rofation »
Duvell of followeric |y Hue Position, The follorler
heither move  upWord and  dowinplard. diw;nj e com rotabon,




Question.

A comis T give He following wotion to o buife
&Qn %a:or_ﬁ,"

1) Outshroke. Q.E,.Sm 60° of cam rotutions

) Deaell for Hhe next 30'of com rotation .

h.:c Retwr, Stroke g~.v% mest 60 of cam rofation.,
Uv) Duwell for Hae .»@.\SBE:% 210" of com rofotione
The 8troke 0% *?h.mozovam\, 15 540 mwm oud the
MWy radiug  of Hie com fs 50 mm « The follower |
mover it W form <m~bn:.u. omE)_S\m boH, the o&&é%
ond,  refuryy shoke s Draw Haie profile of te ,
Cam Wha, the aws of the followerpastes Huough
Hwe awg of comshaff, |
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(1) Oudstoke during €o* of can rotakipy, - %@
() Dwell for Next 30" of cam rotafion, L i P |
(M) Returw &troke dunivg 60" of com rokation, /, \ H .
v Drei for the SP?S».ESJ 2110° of cam 1o+u&7 .,,x. m e ;x
The Stroke of- w..c__ozca 40 wm aud, miniupem raoliug__ /,.,,w\. A — :,-.s}J_w "
of M2 cam is 50 mm. Thefollower moves with — r. . £
Wwwiform <an_£ g:\% both the putetrpke o&mfflfxf.,,wﬂ, f 3
return chroke o Dimw the progile iu e comsimpl o 4 \’
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‘%Aﬂ&hblf’ |
A com, wit, O vumunmum radim of 25 wmim, 15 fo be desnﬁ%& h)igl'\fﬁ
o roller Followler.,

WTo rise He Folloer througly 50 wm durivg 120" rotation “of com,
™ T

keep the follower of  pect Huwroughy  nesdt 30"
m.') To lower Hne,fo”ower Hro
a7 beeh Hre folly e ot r
The  dionehr of projler |, 20mm |

Drows Hee brofile of cam W ha,

D The e of ghrobe of follower passer twougl, the astic of cam eluofh
b The, Bne of girore ' offset 15 mm from Hhe axis of cam
Shaft o T, oh'_slolace.mcp\f

of Valve , While beiug raiced and lopergd | i
to take blace With sinle harmow'cjmoh'oha k ’
Q).
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[ ' o 5 ’
() Outshroke dwn4 60° rohution of fhe CMB'F S mm.
Cl.l) Ditelt . Wouﬁ'ﬂ next op° e | .
() Refurn shoke  during vexd 60%
.fan-’- He bf‘Of'.lb Of the cam Ll Hae line OF chroke Dg "

followle  posiet Hrouqh onic of €orM shaff,
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l\mljh'c.al, Heﬂmd "Followu\ moves :Wl"Ho S'H'M‘?

o L1y

Whe followier Moves With simple  Harmomic Motione—
O - Stroke- of Follower

A
G and. O - Awaulnr dmblacemeni of the cam Ob‘”"‘ﬂ OUj'SHOke

ond, retury sfroke 1% f‘&dlw’lﬂ-
W - /—‘\.v\ﬂulm" Veloeity of cam in rasdion [second .

1o Maxm, \Ieloc.h{ of e follguer on e 0“*6’"“0'58 B
_ WS
’\z 9_60 ) )
A Mo, Acceleratip, of thre J‘ollower o Outsb“ohe
Q, - ATw3s
’ 2 By

3 Max™s a.ccelerahps, of Hae, follower "o Returmshrobe,

@ _ Wlwls
26
Lo Mox™ Velocity of the follower on. Returnghroke
Y, = AWS

Ay\ab{h'caj, Method. = Follgiien wiover With Uniform aceeleraHon and
wiform  Reajardohon :
Masunmuum \/e}nc}hj of folloner, Y, - ng\
During  ouf shoke | \Q,

M asdmur \/elociJrH of fol'oww
fDun'n.g Retwrnstoke Bk




N,

Maumwn Accelerotion of folloeen
Dtm'»\j Bctcivke

Maximwy  Aaceleration off"”"“?’"

@imf»ﬂ Peturn strots s

Question 3 |
A.A com 15 o i be dﬁsiﬂnd.fn*‘-- o knfe edge Sollower Cvibh the
fouowl'uﬂ d,ufu,’ '

I, Follower lift = 40 mm  during 90° of cam votation Lith

Simble  harmow'e et .
2. Dwell for the next Zo°
5. fDum'wg Hhe, next 60° of cam refahoy ,AHM fo&lowr‘ refurrug
to its original PQSIlh'O-h Hith simple harmorue wiokot, «
4. Dwel olur/'mj flre remafwivi? | 80°
The roodiw of the bate €ifcle of Coure )Lﬂm ww . De ternyne

the mowimuy velocity and accelerofion of the followen
during ks ascad odnd deccent ; if B com Fotoles of
240 rpm . |
2. A Cam 15 h be d&l’gmd for o byfe ed.ﬂe follower Lirhy
Hue folloling ola to,
\+ Followser Nft =40 mm oluf"lnﬂ l00* of Ccom rotakon
With  wiiform acceleraton - ' 2
2. Dredl for nest 8o°, :
3« Puning the neot, o of com rofatioh , He follotier
I"elffu!‘l’l! o fﬁ‘Or;‘?;mg.\L Ioosih"oln With wform accelerofion.
The rodis Ii?mmwﬁ Pkl Destnlisig 60% 4 -
ote. Circle of He CoM ¢ 50 mny» Deternyne

e mam'muw Velor,”y aund OCCWahbf, ,f Hae € o) rotodos
ot 900 rpmoe



UNIT -2 Power Tri:ms&dh’ow

Belt Drive ¢ — Belts' are used o WWW'M"’j the powier of

One  shaft o asother ;;haff,_’lh belt way be flof, V- fybe|
O Cipewar tybe o The belks are rumimg ovér ‘Hie polleys .
The pulleys  are wowded on the tuw Shagtse

N,

\V - Belt

o\ , | |
Flat B?:;-}- ( Trolpe zoidal
( Rectangulal croc Crocs i —Sechon)
secton) P -
ey . s NI
Circular Belt &\F‘lod“ “é‘:n g |

C Circ@ar Crocssection) F«.dsz,
Moaterial . Used For Belts % .
M YVUGILQJ';O.L USG.(L fDl" b‘faH—S CUM’L f“opés W b‘e.é'h"OMﬂ,
flexible and durable. [t muwt have o kigh co-efficient
of fm'ch'on. : : | ;
4. Leater Belts = The hairside of the leather 15
Snmoother amd harder than e et flesh side, but
e flesh side 15 strongens The fiber on Hie Hur side
ore perperdicuar 4o fhe Surface , due 1o Which the
Hour gide fkeeps o 5’7‘0%3 cordaet gty tae buux’f[
Surface o 1T provide qreat tonsile stregts .,
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> Direchon of mpHOh \‘\

—— 5 . (Comh:u:'} to
Jeaerena ‘,‘tﬁ-gﬁ:ﬁ.“-‘f‘ﬁ--i —:;L—} H our Siole : A .StU‘cfchQ

g1 ther Oah'—'}wwu‘{' or Minerol so.lf

The  leather may be
Foumned, . o
2 . Cotiowm or‘Fe,br*l'c Belts :— Febric belts oue made by

flooding  corvass CS')‘T‘omg cloth) or cothn ketds 1o fluee
or nwore 'lo{feﬂg ordl sHitching fog e tren iy co Hon- bedts

are cheaper rand syjfble i Warm dimates.
3. Rubber Belts ¢ -

These betk are 1wade by rubber € owpogrhon « These belts
are. very fesible but oue quickly  destroyed i ollowed to
Comé (o covdoet with bhweats orl or q reate.

4. Bolote. Bets ¢ These bels are similan Fo rabber belks,
but Bolata gquwm is uwrd h blace ©f fobber . Thece
belts are acid prodg ol Waten prodf. Thae Btloda

belts shouwd not be ot 'hsz?efafum above, Lo'c
becawse of s femp eroture  Hhe Balata beg;'u,s' to!
Soften ord  become sh‘chﬂ. %, |
‘I}Tb“ of Flat Belt Drives |

1. Obor Eelf drives !

Slack, Slole : M

i

iy /l;j >
 ARa—
1




Open et brovides +he Same d.n"echon Of r‘ob;hov;og
Driver esd.  Driven Pulleysy

20 s\ ‘1.;‘\ l
The buJ.Leﬂ A (Driver) pulls 'Haz belt jro'm One sod{,('owep

M QQ) O_F’Ld OLQ.,IVQPQ '+ to m O._VLO'H/LQP 5|0L3C(lbb€f‘€lld;
MN) -

The tewnsion, b,y Hhe lower erdl ad Will be ‘me

than that of ubber ends , Ge—perily hence The loder

end O.Mg Upber colled Tﬁl«d‘ sbide, asd Slack &Side
r"esbechve_(,j : ‘ .08

i

shuall ’Duﬂ'“j B) will rotate YMore . Hae Blaﬁer‘
NB > NA |

No'fE’,; The

pulley [ A)

|3C Hhe  gize of *bot, bu‘upjs are, gome!, bot, buﬂiﬁr Oer,of
Same rotochol, . ‘

\ pr = Ng“ LA S S F Fire o

2. Crossed. o -EJI'S‘f Be I+ fDP;\fef

Cross Belt drivea provides the opposibe direchon of rotahionof
Driver and. driven,

QR — Tigh Side
LM = Slack gide




‘"‘VMOCH:’ 'r‘u',\"\“\ Of BCH‘ :Dlﬂl\\f(’ L) T T R \

Vslaca'fy ratio  of belt olrive s defrned ag the rotio  of rofoton

of Driver o rotation of Priven ar follopens A

d, = diameter of Driver . ' Vs ik
dr = diamehr of Drven
Ny = Sbeed of Drwer
N, = Sheed of Drven

Now, |tu3f¢\ of belt whiel patcer Hwough He driver in
©oone wynute = AN,
Hoe len.leq of be |+ bibuch b ecsted ‘H/\rougln e driven

one nyude = Ady N,
Ly Wd}Nf by -N-dlr\!l

3 [ Ne = b2 o yeperity Radios
N, o elelity

| £ Huacknese of belt s condiderd

N, - o, t1 I,JLW"e_,:b be tle Tuckrey of
A dy*£ of belt




Angle of labor Augle of coutact:— |
= sl ¢

TN o / aq
e .””’"TT‘? H
(—-—-——)(-GJ———»_;_M-Y R e e X— = ——)é‘% d
r - _ ‘ [l €67 ( y L sk
! (0 cotre 1o 0, Centre) | T2 |

Radiug of lorger pulley
N = Radiua of Smaller puliy
W = Distance beﬁucen centres of ’H/u?, mba//ejvSCOIXOL)

N
Ok 4. M h“lcua,ﬂle_ OPMO)_

Sllv\o( - O = O|E - ME
O'Ol 0,0,

[;h/)&( = r\l —r‘l
X

\J
9 (‘30 "20() Ilft OLQgrge
030 ”Z*)Xl in radioy,,

lh crose belt.,

\SIV)?‘\ ___'1 - OE-'(‘EM = r’,ﬂ}-
pF

‘Vl 'h‘?.Oﬁrﬁler O/M0, | A\

0,0, O Oz

S

(180" +2), i degree
Q30'+2_a()11;—-6,im Padioy,

\)



Length of open Belt Drive B |

Radii, of The larqer and. smaller palleys

v = Distance behueery cemdres of fwo bulLéjs (0,,0)
L = Total length of Belt.

Dran o line '0,M' parallel to line 'FE',

Let, [ M0:0, =« rad-

Lef, r‘l Srl —

N y
* okl Lengih of Belt,

| = Arc GTE + EF + Arc FKH 2 HO
= (Arc TE + EF T A Fre)X 2
e 9 ArcJE = AfC iJE
U e T he

and 2 Arc Fle = ArEEKH

EF = | «* - (0, -HE)*
EF ::J?__(n_r;)l |

EF - xﬂ"tﬁiﬁﬂl




Flof Belt drive >

Ratio of IDr‘Nivuﬂ Tevuions for

I
(Tiqut Side. ©
13 )
TGJ/LM.CH/)) {/
-Pl"l‘\fem
or* folloer

Lets T = Tewsion in The belb On the Hglt side
Ty = Tawion 1m Hee belt- ovn the slack side
Angle of comdtnct v readiow,
(f\vujfﬁ made by arc AB)
Now, comsidor a  gwiall porhon of Hhe belt 'PQ'
.Sub'inmdfnﬂ U c,u/u]lc. 0" at the ceunhre of the Puﬂﬂj
The. borfion 'PQ' of +e belt 'S c,quilib,s;w«, wrden forees
|, Tawion 'T' in the belt af P'.
2 . Tagion 'THET' [1h the belt-at 'qQ'.
3. Normal Reachon 'fn'.
4. Frichonal force , F=JHEN",

0 =



E%bamdmﬂ Hee expression of EF by Binwomal expression

P ELOA

EF ~ 27

Are FK OJ/Ld EF

_r, )
n) + 2%~ =

Pu;ti"“ﬂ Hie value of Are JE -
(V'-H"z) yox (V-

L - N
S5in X = ’-rl (Amjle of lap)
& :f",~r‘l (Becawleo( /s very 5 mwall
L 18 v radiam -
Haun 02
| = N (r+n)+ ?; Cfﬁ-aﬂ”" +7,qu"%’)
| = wo(r +r) T 2% %Qﬂf ”*”L)
or | = E(d,+d2)+2%+@/ll'
LEWjH’) OJ( cross Belt;

Proceed Same as Fhe, levgily of epen belt drive’ —
L= An 4n) 40 4 (O
. Kd ) + 2+ @tdy”
2 L' -



NONJ ecf,uatlﬂﬂ CLU;. Hie HOV"ZOV\J'DLL fDV‘CQAj
TSlmSe + U_'TSTjSW)_S_ i R |

> T8 4 146 |

—

> TH6 + T S0 = g
2 2

D hHTge =
Now o Ecluaﬁmj all te verticol forees |

T-COng.e_r Q—'*'S@COSS@ +F -5
SNy Q+gv+p 0

> T-T-04T1F=0
> F =61
> }LKN-—ST
- - 6T
=) RN 0
i
> T50 o
= :O:I— :/0489
T

Now , jwdrigradring the abeve exfpresion,
:> ST'—é-—T— _ SB 9’{(89
> Log, (L) =70 — 6
_._;, II:; - eHe -—_.

> 2-3108/“/%):}43 —©



Cenl r‘i‘fu? al Tmsiovﬁ =

Due to e continuously running of pullys , Hoere 15 Some
CM‘\'f‘;f(LgaL force e Tnereages Hie +euion in 'hglf\f
side as Well od slaek sides
- The tention developed by the cemdrifugal ac Hon
'\ oplled  codrifugal  fenion -

At oW

Cevd'r“ifuﬂul ‘teulon €a» be, Vbeﬁlf’cf‘ed,b Bk I f Hos
bel+ speed

s ’/u-.ﬂl’lg Haiern e s houtdd congider the

offect of comdri fuy ol tersi

R =,

oh -
L e bell,
Cowsider o, small  portion PQ! of the B
hich make o osgle of'd6’ ok e eguine of
To &
b”d'uj‘ ¢ W
Let, T A A
m = Mol of lemﬁﬂu aﬂf o/
ber wf I |
VY = [ivea v‘e’ociﬁy of belt N\ | ¢
r o= radis of pulley ST
.
TC = CWIMGL Tegron - '! Te #ﬂj’:& ) -
- /’ | Q'Q,f
- e A .
;Cbitf\ié
l\]ovi,ﬁr'gﬁj Fww(, out He ‘ﬁ,lxx,?vf—{,) OfLPQ;
v, sechon; 0PQ, L
o - P& > PO = rdé&
Magt of Wl leaghh of belf = M Lﬁ
Masg Of ‘Mg-ﬂ,) OF P,El) = V'OLQJ
DF bd}' = )’Y}vt"dzg tg 0
ooo Cf;l/dT‘ al f 4 yl
ci“fﬁmg oio';cd' R = (mra 0%

2
= (mrdofe



Now s JCDV‘ Hae BQ,W,f'bPiW »Pogih'bb); SR AR S Y- gu
Resolve oll e forces Jovizoutally oud, equnfe LH,
the Ce"/d"”"ﬁ'ﬂ‘oé foree .

Te S""’QQT@ 7‘7251'515[_2_9 = F;
2

= Tcx db © L2
T ¥ 48 = 0 roe)%

D T x d& = mr dt{L'_p’“‘L_2

2| Te = v w2l
S

o )-_F Cenh*t'fwgq,(, Teruioy, (T2) I's c orgioerod s Haerr ters)om
g "‘H':I’/d' sidle Will be (T, +Te) 1 0sd mipl/)im‘/
Slock side Will be @ 4Te).

Do Foider TV“MWHU.‘I;, '
P - [C"T Te.) ”(TJJL’E)]U

s P [T -Ljy

Maximwn Touion or Sfress Ow be{+ o —

v Hus topic, we Wil ObSﬂ;b Hie moodnuum  fessiol
brodvced M The bt will ho foul. I D Words ,
We have 'foﬁ'mi e Saf@,@ Strep Pproduced 1 e

Cross =Sechob
°f flod belt



Sup
[ TC)’LUOV)
_ ot
i Surface area OV&© *
phich Hwe Tansion octs
6 Tw
w bfﬁ NWC‘L, TYY)’—I_,’fTC‘
Ty = M (b)(j)
COWJU{":OW for‘ Mammw% ﬁJNQI‘ Trmmjssl'om * —
Py wer Fransmess 1091 2
: P: L'rn"(rz)'?} -0
Also, T, eﬂe = T;L’”T’/em
—‘T;. — i
q _ T
o U
I
oo ()Y 1
bhare , Z ¢ | =g
p =T (z)v AR |

Not, We koo fhnat ,
T = TitTc 3 Tt:TwJ'Tc

P - ) |
O—M ' )ZUL : Crm - 'Wl?}-?’jz y¥3
- Mats belt
P -Z@Tm = M')}y V";-w bjm;f_ [Uly%

Fov- Hie  ywox. bomr' frouu w5600 ;l

=0 > Z (Tm —m3uQ) -0

d P
d ¥
= B'U.)‘m 2| Twm = 3T¢ or:)[f}
3 m)|°



i thﬂ;ﬁlqa] ;TW"OV)CT;L) becowe

& 'n'amvm'ssiom Wwill be MO ALY 4

one ‘H/\U‘DL (’/3) 5f Moy UM '}"Q,MJI.DI’)(/TMJ'!

° Tv'cmgimissiov; of power will be A WALLY) 9if \/dor,ivty of

belt ( w)becowmes VTm/gm
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b A belt drive 1 wed for trawfering the power,
2. The bedt drve ie uted t mull l'vuiLLlfry.
D The bdb drve is wied 1n conveysr,
Abblication, of Bell Drive | )
o 1# ca be eauly mtfnlled and. removed.
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Fower comturption 1< quite low ,
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. lgsc oF power due to clip and creeh.
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Robe  drive areuu'dd;j weol where o darge omowd ot bower s
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Circle ,
° De demdum ©
eivele .

o hole Depth ¢ 1t s He gwm of Add/m@m A Dederdum « It ¢
\ '." . \ \ i\ 1 - H ‘,
CCLU/'(_(L Ntu)le,_ dﬁbﬁq. ' ‘ o

' W It is o circle drowin from fire Tfop of thue
eeh, . : \
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\/e,\oci'i-j Fadio is defined as Hae ¥

driver to the -rotatfon 0 driven
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For the  power tran nission, from one shadt oo anothiein; two o), ;
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A, Ebicgc\e. Gear Troun [ leohﬁj Geear § — Epi'- U]cou; P

Cycle —'ar‘ouud,".
CASE I N e
Subkaose gmr |8’ 1S :rl'x - ( ; \ / / -’:“ P *_) ‘, - |
‘A and Am €l Cuwor 8
and, gear A o [ :\ngﬁ;",,:}m e O o e B
'fr‘ce. o Mmove ¢ or wheel A’
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Grear Selection fbh differet applicotion
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P''ls afixed poind ( Pitch }f:ofm“) ob"lmntd— from He
inwtersection of BA' and commoy YiorMals

By te foaus of Grearivg 5 L(S_'-,—,%%
2

de. The C;ommom rormal, | at béimf 0§ countoust devides

He line ﬁQFW'Vﬂ He centre of rotodiory 1 the 1rwerse
rotio 0f the angulor velocitye hn ofterwords,

Hre commion tormal »ust - pasces ﬁ’\fou_ﬁlﬂ ot fired
point P’ ( Pitely }Do'w\ﬂ oLy e [ine jOl‘bu'w-@ cj-
cendre of rotodron 1N Suck a way Haod- Hrere will
be counstount V*dbci’ry roio e



AW
“Chain Drive ¢ ‘ . 0 ) Sl
Be fore Wswuﬁ chain drive , Let ag first uudmdw«d Hig -
lelCUVl A Q,LL(L“,\ Coun bﬂ dﬁj’“’\fﬂdﬂ ol Se)‘wd of “Hﬂ COM‘CCM
bj pin JOWd_ ‘[ngs | WV“ | i
Pi teln oj' clioin Is Hee '\f‘-'.»‘ ‘ ’\' (j B, EVLASTCRSNS

distonce. betweer l/uh,ge 2 Rl *}é-—%lﬂfcln {&‘

centre, of an andless chody, of o vk OJ/ld; Correlf"ﬂ‘*'-dfhjv
hinge candre OF Hag adjuthnient 'IV\L@ !

A clhatn  drive comsict of arr erolley Cf/uul/] our-alobw(
arround, two sporc kets . i | s

olrive, 15 uUsed, for "TMWUHTmy
mechomigal power ' from one

blace to amotwr o There will | |
be. tw oy slipboge jn betwesy
Hw chotin oud. sprocket tunce
Velocrty ratio is matukuned s

Rtel, circle diometer 1sdefined __Hub

! 1 R * <
ar Hwe dioometar of o circle oy Dot~ 00y
wha'el, Ha, deje, cenfre, of the —-}BOHDW). .’D:"amb(_
cbhiadin e, |

L <Akeh diomete—s
Ad o of i Drive <P'teh 'dJ ‘ -
9 <— Oukside, Diameber— |

e There will be mo any S“’Daﬂﬁ; hetce perfect vel. ratio obtrumed.

* Temperatwre omd. emwvoirmmental, pondibion s do mot effeet Hhar
worky

o They Lowe high h‘cwumu'ssfuﬂ efficiency uplo 987,
They con operate’ i wet comoliton.

TE@)j do wot Show fire Liwzard:
It con unth stund, abrogive condifion .

Melhple shaft can be driven, from o sr‘v\yle chuyl, ,

9

o

o o~



:D"Qodumduﬂu of choin drive;

* They require freqm' Jubrication » rmrldt) 34
o They  howe less [ooud copacity ‘-'DVNJDU’E& wi 79,01’5
e The operation 6 wnoldy oww!»cah ffouﬂe,"w'bmh’om,-‘
o Producton cost ok choun KX lf\.{'glq, o

0 Tr/\&‘j Loone \}eloc'ufy ﬁucﬂﬁﬁom,'a}hmxshefdfwdu

SelecHon of clatv,, - ‘
T:—I:oad condiolerodion ¢ The cliadn 15 Seﬁecw with,
recpect o The load factors such o uni formiy 4o ad)
o o ote loowd. oF tu,w\/j shoclc J_‘o‘a,d\,, o \7
0 Uuijvrrmlj loocd, /wam'j-uﬁa.l, bump. ‘ i
o/ Moderad loowdl Reciprocadrng buwsbylwl?ocﬂ, worting mac bine.
» Heavy sdrock lood Eartih woves, Cirodréles N L
9 . Horse power 1o be +rouw. M Hed,
3. Rototion (RPM) of the driving
Thaot meostd e st e osider tHae
rodho o for 08 posc:'_r')le'
L, 6pace ﬁm‘hﬁoh e The shace Bt Hae d:m'wuj
dlefines Hae worliing md Jength

{

O-Md on‘f‘V‘,ﬂ"J sbroékcfs.
erfec¢hon of elo U'hy

o} cham .
5, Driven Motchine & It depemds upok H/\BMQCL:J'M |

whiclh, operakes fiee dn'w'nﬂ g‘ln.xoclae,zL '

Selecton of sprockefs 5
(. Pinion sprockel e The pirioh gprocket et have

odd. vasmber of teeth wlich provioles Al

of ¢hain. Gremeradly ¢ maller Sheocked 1s wed ay
d.rivc'ug‘sbr‘ocbet.

Crenerall |+ teeth, or

. wsed OW enealley sba‘ock&ef.
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2+ Lorger sprociet ¢ Te wumber of feefl ou Hae logen
SProcket is caloulated by the humber of teefl, ou piie,
Shocieet-, Howemer, Lumber of teeft, is alio depend, upor,
e load vourtoioL, «

_Me tod, QE Lubricabron §

o M osund, Lubricalion & — Ol 1s apblied to the clhaiy, wih
o brush or ehout ¢ o . The, oiliing frequency ghould be
oi.}wxf once -ghch d’a‘j"
IF i tote, Huwd-, we nwunt concentrade oun the appeons,,
of ﬁﬁo@'slo Brown ., chaiy, Joimbs, I indicaks Hhat
r‘wa rov owode e gererated i Hie chain Jomt due to
W sufficient lub ricatror, .
2. Drip Lubricahon « — Oil is dribbed ef o rede {Tom 4 -
20 clropfi  per nuiiwte, dependivg on speed. ¢

5. Oil sloaun or 5?"‘&{/ Jobricodion 3 - The oil i< olelivery

bj Lwzle chL.z}p‘lzweoDwe o twozale, He oil )'c relf
ob's*r,'bul—eo{’, ot Chol, » O‘\&;\\Qf '}\‘:’;‘:.{ '

L. ol Botth ¢ - The euire e o 1

drive gysfent Is dipped b o { e N : |

¢

buoux{m? with au ol Swups A /;(\ © Slocket

Slort secton of chan f'rszA 7 e
Hrougl, Thae sump (o bt',clc up | o
otl. i
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UNIT-3
-—F_“j Wheel

(5\ jljwhc,el osed T4t machines serves a6 a reservoll, which stores
enerqy d,um'nﬂ fhe period when the supply of energy is nmore
than fhe requirement and release it during the period wiey,
Hie requiremext of enerqy fs more than supply-
. For exawnple, in mternal, combustion emgim,,[-m W(”
15 developed,  ouly mg power &troke wluch 15 wuch wore
Hiusr  Hhe Qﬂ«g'.'% ’(”Jo_i outd Lo elergy s k)a'btﬁ developed,
durhuj suctour, compression aumd, exhaust sfoke.
The excess enerqgy de veloped. olw“fvﬁ poer strole
s absorbed by fue Hywhee ond releater it to the crankshaf
&w«,'mg other shroler -t taluckh 1o energy -1s developed. , Hhus
t"ofaﬁwj Hee, crankshafte |
Ihem Hae flywheel absorbs energy it sheed increaser ond
pihery  IF releates energy its sheed decreated «
! F{yuhed corchrols e speed variabon Couueciby
Hoe Ji/uduoﬁbtu of The ergine htrm}u] ywo ment durrwi
eocl circle of operatior, |+ does mot cowvdrols Hae sbeuﬁ

—

V ariotion coutted bj 0. vqryimj lomi,.”

For comh“oll:'v«g Hie sheed voutotions cauted. bja, \/erjiu?

lood, , Goverwer is uUsed. e

Co-effreient of fluctuahon of sheed. s

Trw d_l ﬂ el b 6{1 Leesn 'H’l-'& Lo x;'nuuq O.J'Ld, ')V\ti u‘nuuv’ Sbeﬂd,
Oj' oIl durig a Cvcla 'S COUCD{ M Nl f’ ve fua,h'm,} of
J

Shecd - Aud. e rodio of wmaoax. -[—I\ucfua}z'om of sheed. to the
wean speed. is called co-efficind of fluctuakion of speed.

~—




Let N, and Ny ¢7° axty)  @ids UMY S EECC jof \fTu\
|
'Vle AJ,LriM’ o C_jC!eo o \
enq! i . 4N i
N be the weon sbeed: . g

May. fluctuation of speed = N, - N N
vuafion of sheed = NI L
Cuffirent of fuctiol® © .
Cs el N; "[\,1
Nt N2
s
o Cs :> 2 (NI"NQJ)
) N|"‘ Nl
¢ ' C 3 2 (W), - L) ('v\ %nrmo}amgulwf’
O T o) | Sheed )
3 G 21, ) v e of linear ¢ peed)
U+

"The reciprocal of fthe co-cfficient of luctuation of speed
s  bnoln od coefficient of steodiness.”

Evergy stored in fly-whed: — ¥ widil :

T = Moss of MOI of f/[{UJ-heeL:mki Rim 'f (r‘ '

™M= maey of _‘Hfjuﬂ/bﬁeﬂ ! L/_.—.(‘ | JREY & |
k= rodws of g y roton lub A ’ cbuness 't

o)y = Mox. omgular cpeed. of rotohoy, f
a), = Min. oyu?uj,ar sheed. o} mw7.oﬁxv‘m
&) = Meon speed. of rotofiom

Cs = 9_21_'4*_)1 . L\Lf\]l

- —_—

0 N,
,4-’ <ol e . AHyu - 2 _ J 2, \2
an KLE off/!JJnAcLE ‘Q%IQL)-;WH‘:Q_)

\A_ .

Mo, .bE. ou flyusheel, ] Y
Al ) )

i, K'g' 0¥ f’fwlfuﬂﬂjy’ ..._i L “?2‘2.“



As the  gpeed chouger from &) o wlm max. ﬂwwm,o
of eunergyy

AE - wox. K.E. = hun. KE
- dray - LTt
 for-

=T [0+ 0D (e - )]
I - Qm@

—
-—

-—

xLaJ ALY
= T o)(o),
= T O (@O,—OJJ = T e,
= mErwrcs

AES o fFEe (E- Lredy, T Y =28,

Coefficiet of fuctuakion of evergys ’
Tt is tHerato of the Mmoumum Huctuakoy of emergy fo
Hee workdone per cycle.

Ce = w% Ofewfﬂﬁ RUCRIRNFA
Workdone per cy cle

.c CE - A E |
‘ N/cj:cle ' Fery sty

/\
“::‘;i
L T
3 | e o N
o (] ‘
ZS_' ’m \NP PoS!hJC. Oob
= \ = ;\Iecjahve, Loop
2
fp.
\_/o ‘
i O~

-~ Lx —% Cromk A‘hﬂ‘(’.(é
Préochotq —,-}e Cambmsnoh:i&HE:fbnq 320, —}< Eraounst~




Thes d.iou]r'am is called, twining moment diagrar for single ey 'm
L - stroke IC eugine o There are fowr stroke ai follouwst«

a. Suchon stroke .- Crank angle variet from 0°- 130 (0 to X rad.).

b. Cgmbmsswh stroke i~ Cramk angle varies from 180°- 360" (X 1o 2R radl.),
a 5 ' =

: E)qnaml:w sf'rol.:a -Crank angle voures from 3660~ F40" K to 35 rod.).

. Exhaust stroke? - Crank omgle verier from 540™-10° (87 to Lired.).

Noked. Huat, Here  Ore fuwo  complete revolution of crank.”
’.Durl""ﬁ Hee, suetion giroke, Hie pressuwre yrside-fle C:f'ﬂuég :

lecs Huan Hhe odmocpleric pressure Lence  The rurniing e

drag e Is egakive o

Durﬁ'wﬁ Hre, £ oMprecsion stroke ﬁ,‘,ejof'ghm works on The
gaset hence a lom]e, Wg ob fotned..
Durivg The exparsion shroke s the work 1s done by Hhe gates
o Hre Piston hence. o very lorge positive loop 15 ob tuned..

:DU!‘I'Mﬂ M_, Hae ork s dove by e prctoy, 0L
1< obfodd

qoses, Lance o veqehive look

__Ak]ph'cah'om of nibeel o | |
. by Wind turbines | Hyuheels  ore uted -
ko Flj whee are wed. v ouwdonwobile .
3. In electric cars, the j”juh%ﬂ& are wed 'Pob"oos%gbee_&,

locomo Tive propulsion s ?SHM :
codrody HAL direction of Satellites.
odvanced traait- busere

4. m\jMQ'Q éure, u,tecﬂ {'m
5 . Flju}mw are Wweol o
6 Fljwimel,& oue wed 1



No’ce. Sulobose N, o.mi Ny are,JdAA mo»amum,ﬁ minlmum sbet?dﬂ '

r‘esthCH\felH
Clearly, Mean Sbee,d. - NitNa - N |
2

Max f‘IUd’UD..'HOVI of sheed. = N,-N,

Cﬁeﬂ"“e“t of ]qUChLGJ'IOh oJ' Sbﬁﬂdl Cs = N: N2
' TN

Max.. KE—,ICDQ_L"’IM I:E —'—Ia)n_

Max. . j‘lvchxahom of energy , AE = Max kef - Mu,, KE
z 2 ECS

E - ME-CU’J ) -.Ia)l
= 2x L Ia)lcs |
5= l'c.)lcs
for To- a- If radw of qyrodion is given,
[T- mE
. J’«l\jwlwet acts o8 'sohd, wme];/d,sc :
I''= me> -

i rmﬂfm, I:'Wg—j

Nwwmerical;
Qu. The wmaw of Hy-wheel ofanemgr% 5 65 fou, ,HA&

rodius of qurekbn is 1-8 W If the maxinuum fockiation of
emerqy I's 56 kN-m and the mean sheed of the QMﬂmetS
120 rpm. Find., |
M) Moamum & Minimwm Speed.
@ Coefticiont of fuctuakion of sheed

(1) Meon “kivetic emergy of Hywhed .
On., I a Furwing momnt d-lcu]mw), Hae arees above ami

belows the wean torque line foken in  order ore 4400,1150,
1300 & 4550 mm?* r-egbec'h'vdxj . The scale of hmqwj momest
diogran oue, 'rurvumj Mowmety 1 mm = oo N-™

cromb w"'ﬁ[‘i { Ay = |®



el r‘&qw'ned fo kecp Hae Sbeed 234\

Find the wmags of flyuwhe '
radiwt of cj!jr‘ahomls 0525 M-

ood. 303 rp ((betueen)

On. The f—lguﬂacd of o engine has ol roulius of ggfahbnq
of Im and ma¥ 2500 kg « The sfarh'vLﬂ towpque of
Hne eugl'me. (¢ 1500 N-™M and may be oMb ¢ ovstante

f])e+erwdw€ }C’) P\Mqu,l,al" O(&Cd/ﬁfa}l.oy) O]L f‘/\.ﬂ, ff\ju).ha(,dr \ |

() kinete energy of Hywheel  affer 10 sec fromistert,
[TMM- UNIT-3- pDF-1]

(;OVE RNORS

Governor |
eugine o [1n ofer words pe can say thet 1t requlates Hae

mean  § peeds of an emngine . -0
| LJheny Hhe load ou He ergine M) creades Hﬂcsbe\ed
of ewfj”’bﬁ decreares. The governor iill aet v svch o (,u.a_y
Hoat 1wl nacreose te  sphpbly of working Huid,
5J'thi/ar’y, when Tle loawl oty Hae U/:ﬁ{'me, decreates
Hae speed. of emg'fwa jnereates « The qoverior i< act 1w such

a way Heal iF will decreate the supply of cw)rb'mf fluid v, |

’Ba..sfc cuagram and- wor‘tim.? of gov&f‘uoyv; )
etrifugal forees |

Grovernor works 0V te /DW"”C’.ME of ¢ _
[+ cowursts of two balls of U]ua( mant called goveru\,or
balls or fly o2l | A el
Qoverm bollk are offached to the one ehd. of arm,are
pivoted. to a spitudle « The skt upper erds of af:v) oure:
Pl'vof‘gd, to o S]Jr'mowi , The s[:r'ymud /s dfllt/'em b_'/ (e \e}/l.?f‘mc
Huougly  bevel gears Tle lower oo off hnks are

Covunected 1o o, slesva whveh rs kﬂz_/ad. o e g,!)imdlc.
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The gleeve rotote GuH, M‘sb;'lld);g " bdt cou ‘slfoléi'd?bs‘
atig. olou, , TLere owve  tuuo s%pbers 5188, vou Hao! |

Spivwlle prevemts Fpe Upwtaro  puid. dowm dard ohon, of

Sleeve . 7e  the sleele cou, trowel Itq &dww 9 ound 8 0,,\)70

e Sleeie Vs ¢onnectod by o Bell - erang lever to o
Huottle valve » Tlhe "‘Lu’b“lﬂg vaulve combrple  Hhe éu,bb/j :‘leﬂ
LU«OV‘kJ'Ag _{—,W‘do |
¥L~for‘bjm? 0f Groverner
Case ~T = When the load on The engine fuereases, the spred
of Hhe ey..gl'ne dJecPengej.Al&o Hie sheed, of shindle decreatys.
Hence the cenrifugal  force on the governer bolls il abo
de creases . The, 90\/@!‘!’140” ball il Y\/t;OVE.\fljuuar‘d,'q,pL‘dd'hence
'H/\f’- 5[68\/@ UAI'// O}Dﬁl"afﬂ "‘LLG.BEH‘(SV‘M}:_ ’QVC)”CU*\,(L LUJ\”
increases the  supply of working fuid _J;!mkeaz:'uﬂ the
Ol’e»"‘i“‘ff of Hugtlle valve . i—TmaJJj te speed of ewiime '
imcreased. . _




li~‘

(N J J S
Gruoveror boll
load. & 5peed _ = ‘_
Oyﬁm of shindle Jfoﬂ'{fg‘f“ﬂ“l et |, Sleeve downward

' Supbly of uiorhnﬂ

Cose I i— Siilarlyy when The lood 0w’ " fluid
fhe engine decreaseds the speed. of eqihe Inerentes '-Ce)drifm]ol,
force ow e balls aure imcrwai. Hu The ball wove cutuiard.

The gleeve will pise u[aguard, cu/wl ober‘a}w Hare. Bell-crank
lever « The Bell erank. lever reduces tae SUPPlY 05' Wor‘kiuﬂ
ﬁbU‘OL by throtle valve «

’\ 1\ - SN Guovernor
load, speed of speed of Condrifupol Oty
cugine Spindie  Joree P Sleeve upward
| | U supply of working
Auicl

Er'ms .Uég,_d,__j'or Grovernor ':; | ,
1. Hei?bd' ef Groverwmor & The verticle dustance betueer, cevdre

of ball aud the ptersection point of arm and arm produced-
[+ 15 deylnfad; bj H | L

?: ﬂ P(TJ{V) | //” L/"j — T
| S Andersection

"
; P\T - AW ~of-#rm produced e
" S A
Cenlre '
0% boll L= 5 i Centre, of bodl |

[=4]
2 . Sleeve Lt 2 The verticol distance trovelied by the oleeve 1
colled, sleeve [,]‘{'0.
3. Equilibriuny Opeed. o The sheed of wiich, e balk, orms
livks ave 1 ¢ompleh ezitd/l'br‘itw and sleep ooes ,pf
tend, o wove upword oud. down weord .



Tybes of Gioverors

1. Watt Goverugr

2. Porter Guwveruor

3« Proell Greveruor
4. Hartrell Groverior ;

Natt Gwoverior

Wett qovertor is Q. Simplest form of Centrifugal qoveruor,
i

W= Nﬂgla‘ of Hee bqu(‘?nq) P4 0. )

B = Tersion, " arn, T U+
A - /"}L"ﬂ“’m Vefcc;ﬁf ot Drm Fc = | & $
o34 bCIJ.L ohcu} .. cpndl, Qi ) N
r,! = r"od.fu_‘ 6" bat, OF rototion of ‘balld o \ Ling |

S Hcr‘l?,o;-f‘of_ djg{nncg_ lse:’meeq Hue W ko - T
COETE of: balll skivdle, qys. S e B
h = Helold ot Qoverygp |
o i
Fc' = LU’j_ﬂ"'.L?OL f':rtg or_Ftuj oh Hae eall %5‘
= mpro?t . ' |

I : .
MSSwwe Huat, areiglats of armg , Lides and sl

Conwbored & Hee werght o e po
Now s Hure are Fhree doress o‘cﬁtu}z o Hie bal,
rS y .

1) Cadritugal, joree, Fe = mrw?

-

eeve are, meé?fgiblé o’

y Qcﬁ'u? Q@wd,
(i) L)a':‘ai'f of The ball |, " qc‘rfuj VEN'ICaU_-, douts ceonrd.
) Teaoy, T (v ubper arm . )

Noted Hat, e wull hol  Consider any tention in lows:
arm (wk), beeome we autwmne e 3leere al werghHess
Now we uull fud, Hie expression of 'k’
Ta.b_‘wg fle momod of ol Hie force oout

rol c_lﬁ.d.. QJ%UIJ}Q f‘U 2050 .



TxQ - Foxh tRar =0 AT VOI) D
C.U, 2 -\e A el Al
A-Co W > +Ve et
= Fc x1y = Wxr .
> mrdxh = mg*t | i :
5 b= Yo -0 ) =

q io expressed i mfs* oud. ') 1 1w r'ou:L/;5.

5_UPPO§6;
Also, o= %ﬂ* s where N'is rofadional speed 11
rpm.
g = 9.8l - 9814 3600 89456 29s
erNg®  4RENET Nt N migler

doby, wle COh 5ee Hiok e buu'glﬂf' of

From, the above expres
pro[aor‘ﬁomul to the 59 uore of rotation

iwverselj Hae,
e he rotodion 1nereodes Hae M(gl«f unll ole cvreaset.
]\JumeriCal. on Watt Guovernor

Qn- Calculate the = change
1z gbred. inereates _‘f""om 201 TP

i lught ©oF watt goveruor uthey
m to rpme

Portor Guoverwor

Porter cjouerwor 1S ]
A eetral loowd. (W) 15 placed at the slce,vg,o

Le-'t; wm = MQM 0} baﬂ_ P\{\M T
W = “ij o} boll = -vaq S |

= Mau of cemlral lood p\% , _7

Neight of codral load 0% .+ | =

m@?m of qommf«a ff“’% o | Lood (W)

__:;i‘ggﬁ-_gcmr o N I Y
Fodius of rotohion of ball € LSleeve

Fc = Contrifugal force actiug on ball(mrw?)

ust a nodifieotion of wwdtt governors

s> XX

1) W 1"




Now, consider Hhe Joft-losud half Portion of qovervior (because
Hie wdwle Qovernor |g sgfmme‘lw'caﬂ about spindle i) e
abbly inttantareous comtre meltod, , Hae equilibriuy of fhe
lower arm (AQ) is cogidered . liutafomeny centre 'L can be
obtuined, by Ihfersec o, of 'on' brodvced and o, P erbendiculyy
line  on spindle axis, le iwf‘er“ch'my porat of 04 e ¢p.
Note Heat, we covuiden ouly lalf 0
bortion of qoverunor, hence ot poj é
C'y e lood will by %_J_ %_ /'

X —>

A
X = angle befllea, upper arm g e /
' E ¢ (&r— v
9 over tior 03U (L AD () € ! Gr
P = ouwgle behuees, lower arm g ry
i ey
Qovermor anis (LA P s
Note i~ |4 cc' /s ot given flae, A . .
Will aet o poutc’, " G
Now, toking moment abour 'T’, 20t
Fe X AD —wxID - oxrc -0 ’
ID KN.oID+Dc
F—C = Q/MQ)A\D f —5:( AD )
> Tosn LD, pe
"9 Tond + W‘?(ADTLEE
~ = =2 i
= To |
) MY lend b gl 47, ) Tosg = L2
9 Mg Tanx + "9 Tang (14 ng Ic =1p+pc
7" I
, Tew, g = D¢
Fe = Tana[mg T 29 (1 14)] 7 o
. gr: K = T%E
mro s Tansmg + 09 (1 Tore

Now,fVOY\o the 'foo.m.?le. » OAGy,

Toun =g—(5’,’:f‘°



Putting 0 eg- O 61 g
'\\:tr‘ch = _::. [wmo + ‘

S

e ( ol

mq t (HY @D

> 7= .
mx b oo ) G 7:__—:-0“ , Nis 1n BPN,
IS COMS."del‘(’.d

Note ! — Supbose friction ot sleeve
2 _ wg + 7Y + F
O = 1 = ¥

——

™M X h
fhee, F = j«ich'owul jorce.

IWhen fhhe Sleeve YWove ubwulrd )
LLLa!"d.; Hua total loo(_d. af t' = __3_—_74/11*-": .

[ghen Hwe sleeve Moves olo card. Hae frictone  will
oct upamrd,; Hou He tofal lood o 'ch= W‘-g'F,

tHre j‘r‘i'cHoM will act down

s
Nofe :- |F al rie orm are of equal !eutﬂrb,amd.

bornt 0 and, '€ are 0v Qoverhor y
U s . |
s
on - 0¢C, \ ) E
hencs Tan = Taunf 2%
3 ko= Tl oy F .
'\IUME&‘ICKL ON PorTER GwwEERNOR é
ol arvd each, 2s0mm lou,g ound

Q. A portor goveruor lhat equ
pivoted, at Hae o’ o} rotution, » Each bodl hat o meHd of

Bkq omd e mau Of codrol load on the cleeve 1€ 14¥ge
Podsus of rotation of the boll 1 1So mm wrhen the Govenier
Eat begint o lift aund 200 mm ushien e

kaj)m-q S})C(‘L- prA Hre. mx'-'mm I3 W\N‘Mtu"’ sbetd Of' govtmor'

ond alto rewrge of c<heed .
O Prchon o tHat sleeve s nu]lt.d‘

(lw F'chonof IS N oJ- Hre Sleeve is

owvertwonr 1s ol

taken.



Q.,,.I\ porter qovernor hos bl fowr arms 250 mvr?'lf)vnﬂ-‘zih,;'!
ubber cums  are otncled, o ‘Hae oods of rotaton and, tie

force s heglect . i

) ’ [TMm - poe -5]
Qu. A borter qovernor hay equal  grpg

' ecu.L,. 250, My lo,
asd.  pivoted, on  He  aqyye o} "1

rotation gf; bglL s ISemmm 5
p———tE e gy of codral, load
* The roadius of Fotation of Hie -
ball  is 150 mm  whien e Goveror lbe.givd, To, lift & 2000

Whoa e governor o4 ALY MY 5[9@.{_&_- Find e, MU wury
ool minimurm  speeds  ard resge of speed 0 qovertor,

Qn. The arms of a pbortor Qovernor are eacl, 250 wn,
lom,g QJ’Ld. }9;"0{@4 owv ft"-ﬂ SOW'/‘OF Q)dse

-

OV the sleeve 'l"s 5} Iaj

ball s Skg and the wan of e coiral sleeve 15 3o k.

The rodiud of rotution of +he ball s 150 mm wien
H~e sleeve bajfm,& to Prse and. regeles o volue oF 200
wym  for mmamuy  sheed » Deternine e cheed Pawae
of qoveror . [f fhe frichony o Hwe gleeve |e e?;q;mld'of
20 N of load af Hwe sleeve , detbrmine  Lyyw Hae

speed range is wodified .
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R — &
The Pproell goverhor also comist o \ hn \\J

ceuiral load ot the sleeve . AT /
The Guovernor balls are fired, ot C’J
'Blomd 'C' of Iimk 'BF amn 'Cér's 'BF g :
Cor' are the eydentiond  of " Hae DF ound ;
'Cor's The arms 'FP and '61Q" are pivoted at poivd P’ asd, Q'
Y‘esbechvd.y
Now, we ol comldﬁr Hee Oue- lan{

Proell Groveruor 1::‘-3’ o

, <
o} the proell govertor amal a,w:liyze it | P X z
w = wan of ball, | PP . |
b= Weight of balt =g VIS i
M- mayd of cerdral load , O T
N wﬂgb\f‘ of cendrol looad. © Mg, = _\L!- F‘
r = Padiws of rotation of ball: < P 2| 3
W = Rotatoun af * ball (euquler vel: ofbo_u) il ¢
£, : Canrifugel foree Cw@?ﬂ §
In = Heuild of qoverior, 4 l g
Total M oywent Aio;,\ﬂ ’_'['jf M Ja)L:%ﬂ-

FoxBy = wxIM (1D

2> FexBM - ngm+ a1 D)

Sy fe = ’M‘j"g t Mg x IrdiMD

2 e 7 f"’“ﬂ"f"”‘ t ﬁ’_’l(ﬂﬁmo)]
MuJJH:ljnm? aiad. _D:wdm? by FM,

{
FH M ¢ My R J
? Fe "g‘;:,"{ e ey M t)

S F % wg ¥ Tane + My 2. Mg ( Tanxfran@]

()

'



FM
Fe =

_— F Mg ()4 Ta B oun i
B X T I/\(qi h Tomo(]
D = —[ﬂ:‘__ N ] _ :,T
e 7 T T [t Mg (149) ] - @ (4 Toune )
NOLU, Foo= Mro? “
Ty £ = £ .
Ve [ My
Mr ) 6:11 ',%L g%-;q('*%)]
- o + Mﬂ"), (149) 7L
o B X[Wq o I
e BN T b ML k)T 0 9
A ) e
NUMERIC!—\L ON PRoCLL GroverMog |

f
e

Qu. A broe|l ﬁyovuw LWJ %Uﬂlt arm of '€M97L.") Loomms The

Upper  ound. lower agm end of the oume ! are bovited o1 the
oous of the qoveruor - The  extertion arm of Hae [ower
links -aue eaely 8o vnm !Ohﬂ ond. parallel to Hae oxds

Whoy the  Padii of Fotodion, of Hee bolls are 150 mmound 204
M cThe mast of each ball e O

kg eurd Hie way of
centre load s "OOk‘-c] d&'ferw'mg

the fonge of governor,
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- { ,:L\a L r./h- I -;I. = % ,JL
\ { 4 b e
GBaJL C:Ilér Ao Gleeve

Crank. lever :
| - | S pindle . TR
Some Iwiportondt Detinatians  Lelaked i Croveruor

4 . Bensitiveness of qoverter A Geovervior |,-é S T‘Lolbé
soitive, I e displacement of sleeve s Lugher diid o

He ¢ ¢ [ Speed.e
6ubboc:a:§uﬁ 30\/\?}‘1401(‘5/ Geovertor @ ﬂ@ a2 sliowy belnud,’

0

o +0 n
4 Speed i
Bl @ 2 L @S
-- _ )
Ling ) Incvered Steve Jet
Creovernor ')’
o
O ‘
goll © _— O
' Speed intheatey
ik i ) Slecve lefh

'S Sleeve

Grovey tor 12
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Due o C""Q"‘ﬂu W speed., Ilaere wall be sleeve "\'“0 I

| \

\ | \ \\

boﬁﬂ ﬂOVU"‘OrG' F"'OM Hae, olrfm]mm, Qee carn  Sed '“-'l(l‘f, sleove
lift v Govepiop )

|

. N " '
'6 wiove. "“,abqy\ ‘“‘\‘Cc 5 ,Pf'V("l ’,‘f‘lt “4’ (]O;V(""'l1l7l"l~’.

Sleeve i)
( (novmmr' 2.)

26. Sleeve  |if+
( Gtovenior I) 7

S S5, > 0Sq
Tr'\us we el 6mj ““-xa:l*, C(,ove.v‘tmr‘ "N

: \ .
5 yore soatifive Jlay
Guovermor '), |

/-\'-50; the semsibivencss of governor can be dejhmcc[ &g e
Fabo of the difference loetwscen' loe ‘ot min §eed S
Mimun  Sheed, 4o the piean apeed v |

i

Senah Vr"\j Nl N

:Q*_U\_lz," ') o AT f (o0 | |
NO+N2_ | ' - }
—_ Z(LDLFO)) | hyiy)
W, - W,

| i il
Note & - Sevm':h\),@ s a desiroble property of c]oveppwp,

2. 5fogb|""+‘1 of Guwveruor , A Govervor Is Said toibe
Stable when for every skheed Cwith i he whanky 1

. f}mm IS ombj one radiw o rouhon 0} governo
r‘m il ude b Hae 3owumor Is 1N le’fbf‘/wﬁr

i
Note - ,L\ Guoyerior

15 soiel o pg Unsitable if e radiu
0 f rotation, deereass 08 the gheed M ereased |




b Isochrowsm:

A Cwoverunor is sadd to ke 150 clioroPUa b 4 whery the ramge |
O'S' 5{)9&& .lé zel 0. W W}j’f)r OJIL "'ifl/e' }905;4‘]'01/)5‘ oj- !
Balls, the governor hat Hae same equilibrur |

Sheed '
Miminwy  rodiue of sheed

1, = Moounu e rodiw f;f‘sbf;ed
N, 3 N, are the sheeds, fhen for Hhe lsockmuic
condition,, Ny=N,,

4 15 related o the gensrhveness, wabose, a (rovernor ;5
100 5eM5i+l'\M, csd, Ioaf] dﬁcr‘eaﬂa g\iguﬂj,dw\j‘w Sbeﬂd
(nEreates and. e lift of sleeve will be foo high '
( becavst foo sewsitive). Thws 5 leeVe immediai'e.hj reaches
ot "“'ﬂ‘“’” pbosition e coMTol—vd)Ye will ctf off the
5@6! supbly - As Hre Juel SLLPJD':]W IS C@L; Hae speed @f
emgiwe wyll  decreates ond. sleeve JCaJls suddey. PDue to
He fall of sleeve, Thoe will pe wide opening of supbly
of fuel (excess than Fc;quiraw;a})- . "

e Ctjcla 15 rebwi—e,d fhde&!'nn'fefjo WPW’JV\O-
—wmenon  ig culled Hunling of governoer. |
Abblication of Crovernor,

1. 1+ malnkins the e speed of the speed s [e
coun olro soy 5 it raﬂuLah’J Hre W\/&M Sbﬁﬂolt)f%yr'n& |
2. Gwovenors ore wed 1V Y‘aﬂuﬂiy e el

s Glovenors o€ used ot Hiat place, whvere monUoJ

f'\/mmu,y“? uot bosfblc.

let, r
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_Fyvieer

4. It cowntrols He

of sbeed ; due o te vari-

otion ju M&u'mﬂ noment o

2. |t r‘aqulo.i'm H speed 11y
Ot\lfj one Cgcle.

S Flynhee s forer enerqy

ety supbly greater Hion
Fequirement curd releases
tHhe enerqy when reczujrw
ie qreoder fhon supply,

L. Fiynhed, hay wo coubrol

over~ subkly 0F working
fuid.

5.0f is ot essWQl

olemest of an engine.

I+ i< where T ol
be undegirable cyele
JC"UC'hJOJ'iOV'Ia

6. It 15 l”ela,Hvelﬂ l/lfﬂﬂj
el e want

Fluctvation

porison Behueen Fiyueel and Gooveretor ¢~

GroyernoR
lo 14t r‘eqtd,afex He weon speedy
deie to e variahion of load.

2. It reﬂuia}es the cpeed ofer
0o pberiod. of time.

A+« Guwvernor r‘egula}u Hae speed
by requloting the qum/th"‘yﬁf
e, charge ( Working Auid),

Sy

p
<5

4. Groverwor foker core e supply

) 0§ UJorkiwj ﬂuio{-

5. I+ is eccenbiol 1n every enging

becawe 1t i< related +o Hae
fuel SUJsbIj, '

6. It is a h‘ah’[ macluune part,

F. 1t s used. PUMCW..M.?
a clhiney, Pol“mﬂ wille efe.

7.t is wed in Gnging, Turbine
etc.




Unl’rﬁ Brakes @jmamcvheﬁ?!‘s, C’Uﬁﬁ"bﬁs ad ﬁ,'é’—ar’jsz‘ |
Function of Brakes and, fDﬂnamomefer‘ , R T,
Brake ¢ A brake is o device which offers ﬁfmfuncbom},
resistonce to the fmov*my bod7 and, Hie fonctional Pesistance
retards Hie amotion of the bOdfj ond, the body comes o

rest.
The brake absorbs Hiwe kinehic euerw oj“ﬂu’,'movny

bocluj . This enerqgy Ls cbssabatbwl, m Mfopm ofl«u;af
ond, it is dissipited in the su,rrocuuimy air' ( or water

whuchh is circaloted ﬂ/\rough the balsoge in tie break
drwm) . | |

The _fUJ'\CHOY) of Ibr‘a,l:é d,e,}aeud! ‘lebon P— gl
a. Co- efﬁcienf of friction . o
b. peripheral velocity

s Pm]ec(-eAJ.Mq%

d.. Preccwre

o W Ewguj obsorbed » _ | | ! |

iDthamometLer A dﬂtwmme%ea" s o dlevice Msed for' !
Hie Measwrement of Hie ﬁ"cﬁonal, resistance or frictional l
'i’or‘quﬁ. Thes frlt'h'onal resistomce  or f"r‘l'cﬁ'onoi 'h)r‘que |
15 Obtorned by abb'yfmj & break - Hehce,dljhanwﬁmh’n

25 OJJ.O a brm,lfe, lqzmm lYl Cld.dlhor) )* l’t(ua

device to meaqwe Hie fr‘lchonu[ (€= r
Sistan
ff‘whonal 'h)rquan €S51S ce, or

Tay.
Yi1 0




Tybes of brake ;
a. Shoe Brake

b. Boud 'brake
c. lutermal e,cbamdtny
d. Disc brake .

T\beSOf dﬂnanwmefvfj lqoaon AlaNa A
Q. Qope. brake dH'm;uwome,%QJn Rl
b. denauh‘c' Dynamomeler |
c. Ed’d’f{ currout Pynamometer,

SHOE BRAELE : Block or shoe brake , (T consist of
block or shoe wiluch 1s pressed Ot;gcu'nﬁ "H/Le rim of
o ar r‘e,\/olvfn? drwm » The block s Wade ofa, Sbﬁfep
material tan Hie rim of the wheel. -

The funchon behueen the blaek aund! Hie
uheel  coutes a. tougenfiol br‘al:wgforce, 3 wl»uclq

retards the motion of wheel K L

Nf

l'?‘xa‘—”l N

The block s pressed. agarmt | B—

Hue wheel by o force applied | B

Rt lﬁmﬂ‘ ?D'o(") _\blo L

which  Hie plock is r‘lgoufj Jolerum, \"{}a/ ¢
fired . The ot e of a leverto | R,

wli'cly the block I g P'VOYQO(‘ On a J \’
fulownm '0’,
Let ‘P’ be force applied of Hie end of lever
™ radiug of wheel
29’ Au.?le, of comtoct surface of the block,



_/‘-[ be  coefficient of’:(‘r‘lc”‘lm:;
U \Q,evu]'ﬁm of levesr

wX' ke obsﬁu/\ce bdweem fuicmm 0" auird, ctemhzh!,& o'f'. )
block. . SIS

Bupboce , tuw condrtons of- clockm,se | AL
rotation of wlicel .

BRI
\31" bry ol 7l

—— M___[ \ J »Elock
e [T T
VAT A kS ~——= F,
s | /!\
)
\ | Eh J! r)\)\[
' |
ot bt

o= Tax«ﬂmhal br*akmg JfDPCﬂ or fe fr’CHO"“lﬁrce'

It the angle of contact (s /essﬂ'ﬂhé'm thet we

Can asswue that Hee TLOY‘mal bmggw,e be*weh,‘lfaa
block d Hae wle ol o) L,U/uf[)rml k|

Frichon onm
Frichon ot block r‘lqldward,
,5.mdarlj for oudi’ - ¢loc kudise | & rotuh,

- J;}r Ft = M RNV |

' i \Tb: JL{QNQ

Of Culye el*
P4

R




e = —_— T TT— \ N
Lenting. od w T
Now e ol fuke toee asesi= N

T 0y When the line of oction of m?"—'haj bmh”ffpma

(]Cf) passes WOUj?h, ‘Hae Jtulcrum 0" of Tte levU‘OUAd

loc kuw;
e w.hﬁd rofafes I Clockuuse, s 5 ol
b ]re——x&——ﬁg—ﬂ . _.,._’.:[/ |
y P‘>

CLJu r‘ofa}wn
Now, taking ymoments aboul Hie faLcrum o

QN XX ‘i’FtXO‘PXj, t: ! L .

Simularly fcrr athlockcLuse rofahon ofww;d
Taking momesd about Hhe / e ip

fulerom 10’} o ﬁ“’"’\

Q” T % i M/Y: \ AN
P |\>|,J14_.1e,(

No , [ T p |
W, Broging Torgue \e A €1 Rofakio
T-B = Ff- ol :ﬂﬁ,\,r '\ \

— TB:ﬂpdi‘r/
B o

e Y




GDL\‘VJ‘\ 'H'aﬂ ,iW OJ QC{’IOI’) 0} '*UJ/L?&/‘L{TO_I bea_j)-‘ffof(_ﬂ (Ff)
Paccey Harougl, a. distorce @ below. the fulcrum 'O’ asud

Hog wileeel rototes fia Ck!dlre,chon. 0
l-gr/ F— > /’
Io..tmq momud ghoud Hie — Fulo®t—— ————
Fukoruws 0'; '0"*“‘ - g
oL |
Ria% Hfp X speg TR wﬂu?‘ R
|
g, . Pt i "7/
i N 11-:(4& E\Ft }W,ﬂ B
Nou : -
Noul 81‘01‘_(%? 'forc{wf_, M ‘ C'N'direﬁﬁoﬂ
lg = F‘l‘,‘r‘ :JJErJ'P
| Tz = HPir
vzl arl: ) : 3 y
5! ..!!'.D"jl J&.‘f‘ ﬂfi C-UJ7CIOcL’,U_uS€ PO}'CLL‘OT) O"}L U.,U-’sECL;
1 o e T ) y
E ‘Qt{“ﬂ_? WYA}U‘J‘ 0_{30(1} Hoe = R
; fulerum ‘o’ ot o
E'JX‘Z = Pl-]:sﬁc X Q R R

!

— i
- LP\ -

) 7 S~ A'C W cb'mch'on

Nour bféﬂ.f’_l.rﬁ -]—quué’
7;3 - Fxr = HPuxr




Ciii) Rhe, e line of action of e fahqdml brakin
foree (1) Pracces Hrough @ distamce 'a’ abovﬁf".*k'”‘\“}
0" aund The wlfwn,(. rotales 1h Crils cb'fﬂchbn "

A j ..
—El.kin? momcn‘fs aboul ‘l'h,c ’ } o [ /-/ n
fylerom '0Y j R :f" o >/
s |P
X = L F T N L ¥
Rny ¥ = R Xa +Pad ” rm&f:" P o\ T
e e
= RN XX '—'_}l(\),\j /'fQ.'fPA(l,, C,] (_r-_7 /r’ -
3 ! ;
2 RNX'X, “J*(Q,\;Q’: P | /
o, r‘xC-H«Qohr:dv'on
=Ry = [
s f)(-}wu/

Nout. , Braking Torque ;
-773 = Fz_ Xr‘ :j/ﬁ,\]XY‘
> MLPL

o - Mo
'g . M PLK
K - Mo
Sim}.lwhj for the  eundy - clockuuse rofation of wheel ;
Tabmq rmomend-- obout ﬂdﬂ‘wﬂ 0 | e ———
J [,
{ + 1y - | Ve T e —
XXt Hexan = Pl _.£~~»»OL._i KN
=2 Py X% A MPyko =Prd 0 N ‘ /
© Ry PL u'_)" B
201 Mao,

NouL braJ:.:'m] >0 wen

Tp = Rl = ARG A M“PW
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Nour , we lowe Hwee cose of a.ction of lopamﬁg,.c'w
o, AeCelat o rotation of wheel, olrus, Loy 1.0
From 4o abow, calodation and cotes - wte el b
observe Case (D) wdth AC.W rotuhon ‘and cate (i),
wuth  ¢We rofation  we lean gee that ;-equodiony (A) and

(B) aye soame ;|

Rvx = R t MRy ;ﬁ\@or(@:

F ‘
of abbh'eotfome, > 'Y:;ﬂ?‘zui of
Jrickonal foree

We com soy tat, Momesnt of fricHonal foree @&;@
aodds o Hhe Moment of force (PL). |

fe. frictional foree s belfsto oply e prape
Such fybe of brakes ore -colled "'de‘é!:xetngfu'ﬁf] {\:)r‘a,l:e‘s’-’

Wheav  Hwe frictichonal force s greoder Elvuouyl,\
—i—o abb’j Hae, brake OLU"H/» o e%f?rlwd_ ﬁ)r‘ce ﬂl—&)/l
Hhe brake s called l’Self-focl:én? brales "

Now  rearranging equahon (A).

P = ?_,_\/ (')(.- JUOQ
N

I & Mo, thew P wll be negodive of eoual £,
—0ro, s meas Mo external force Is mMeeded to
apply Hie brake osd hence Hie brekes I‘SM;:?
ﬁ)r‘ SQ,d‘f "/Oc% g Zéﬂa, j
Note ¢ I, The brale showol be self enengt'zingah&
hot  tie, self /ocl:[ny .
2, lin order to avorid Hue self IOCb'ng x> J{Q.




Nomerial, on Simple Shoe Brake :— | --\’\Ia'

Wn.The broke druv of @ Smgle block brake is r‘ofalvuy
ot 500 r']nn m the C-He direction. The ol ome tor of
CaS b= 23 T2 400 mm asd e fo‘CE’, 0

reguireol at He end of lever (o opbly He brake

[s 500 N AM]’& of contack s So,begH/v of leve] is
lone The  ltme of oction of 'fb.u_gaba,[, br‘akg}? foree
s belowr o distance of 25 mm amd Hwe distaunce
betwetn the fulerwm’ coure ound cenbral line of block
s 300 mm: Determune Hwe b"ezda'nj fDr‘cZLLe jIf coeficient
of friction s 0:3. E.OM"ODF‘L!'%%"E&J.

Pivoted. Block or Shoe Brake

The normal presswre letueen the bloct oqu wJ«ugd
],5 CO’nSIOlQ,r‘lYL? aﬁ’UlﬂfOT‘m g} CU‘-I/LEM, 'H/\,E, COTI{TLC{;L a}/ﬁ[e

(5 less taun 60°,

But If tHe cmylé of contouct 15 greafef than 6o
Hietrn  the presswe  between  block ouwl atdieel
carnot be assomed as U'nc'for'm

L

Ce;n_tn‘-’a O{’ «— X H Pivof{’d bloc
(J}A{ e br‘aked B’oc_l: ! l e XTI /7-Q£_§L\.OE -~
Ojbmﬁ&*’ | /E‘Ni@f ? e e e st LN P
7 — =TI N N A N
I el ?J - e:, }
| Rulerwt Yo 7 T
\\ s ' ’ 20 >60°

\.
i
N
N
.



.—ﬂ/w_ presswe betureen e block amd, athee] o Hae
ey agf (8 less Haw,  Hie pressure ot Hwe centre,

The bar/c.e'u7 h)r?ue, (5 TVEM byf
T8~ Ffxpr

@

Whes, M- Eciuivu_!,ay\t coefficiot OJLf"”C‘HCm‘

DU = Y M 5ne Where' M s actuel coefficient
. 20 + Sim20 Of fr“llch'on.

Numerical Based. on Pivoted. Block

Qu. Dimeter of drum g Qsovnm__amL amngle of contuct i
90" If e oberating force of 00N is applied ot Ha,
. of feyer ound. co-efficint of friction betwe e dlry
and  blaet s 0:35 . Detormine te forque. frasumitt,.
The  Qine of action of otal br‘odCz‘ﬂj? forees /baSseJ
{-Wou;]la o, dlisfance of 5omm above fhe fulerun, of lever,
LeVLg'H" of lever Is 450mm oyl  fHae distance betuee,,
Hwe fulcram and cotre line of blocr
The, whweel rotater /9 clockuyse direchion .

ls 200y, .



Douvble Block Brate 3 11 9l | *@

block brake, fhe brala'rg action is

ln o double
doubled b.j’ Hie wvse of ﬁuo blocksw {’l/l&\ fuu_o,\
blocks maye be. oper‘afv_d b\‘f same foree:
o P

P= applied force | f?,.-ﬁ--»k_ f.'_ ]
R, , Ry are the A
mormal reactlons T ’ QW, /

F'tl N HEN'Q_ (o N ! C'Huv .
are tamgedial braking ) ] .

forces, h -\\\_

Ol I‘O:,OJ’E’. e | .\‘/ \ . 6: Fulcr‘wu\ | -@f 1
folerwws, | -1

M br\ajga'rui +Df‘(1Uve, LM RS R a \\\\\\\\\\\\“]\\““\ - :

T = (MRu Xt) + (HRuxr)

T = (MPy,t MRNF \

The velue of RN i's obtouned, by «h;v[kmy

rrnomey\.lLs of ]COT‘CQJ ab out 0,+ Si‘fmf/w"/j KN, 1s @bfwned
bj 'f‘c.ten? amomenf< Ofa,u for‘cu Ol[i)ou} ‘0'2" : )

|
|
U



TQbe,s of brakes)

b. Band. qu,kg A band. brc;kg, cc'n.sllﬂb‘i"‘ oj“ a ﬁevluble band.’
of ’eu.ﬂau" one or mmore ,ropes 5,0r o sheet: [imed, uuﬂ».

fricton, 'mn.ferml wbuda evnbr'a,ces ‘a part of the circumferance
of the 'drun . L e L >

;fulcr‘um o RN _,/\ H
ome end . o
of band, is aiﬁ:tcheile- b—>E’ T =il ’-
to o fined pin or‘f'uicmm\ VT.

l) v 950 e I

(o) OJ( Hae lﬁvuﬂ oufa, [ A |
C{_lshlnce b ﬁ‘\om_ﬂqe ' e\ AN pMasy prer Fol anaVi
J‘U,Lcr‘um Hhen o ’J‘Df‘ce‘\/ \')&‘aJ:e Drewa |

P s abbhed, o the leven Cwllj'e POILZJZZLO.J(_‘

ok 'c', tie lever +urns abouf e fuleruom 0" aud it (il

ﬁcjlfd: *ﬂm& band on 'Hme drum and. he,lqce br‘o,ke,g ore
applied, . gy o B

Let | |

iy = Jcensmﬂ m Hw- ﬁf]"\i Side

.;_\/

NE

of bom_d_
TQ_ _ Te"n.SIDﬂ 1N ’f_',[«w, slacf: Sld.e_, Oj‘ bo—"LCL
P\m]le of— lafp or o,yﬁle of~ embr'qce

,Q{ = Coefﬁueﬂf: OjL ][f'IC'l'l N b
0 twe
A ‘ e ’en bO.M.CL m,u{,

r - Radiws OJ" drum
Now, the rahio 6f tension in bong, can be

6
T, -6 0 in radian
T

3}V61 al ;

6pa1q.m] force on the wheel drwn = (T,-5)
Bra,kin? Tor‘clue, - 7; '—"@7'73)"‘.



2.1 =
) f Yo l --r) e
-t I. 1S x’\_‘]:tl\ \

C%&CL) uﬁ-l’u_’,d r‘Of‘db‘.’.S In C'LJ dinec’ﬁ'on : i Sivoch r\l
Noted ' that' due +o' the C:u: rotudion ofaxhee[,

the fight Sicle (8"”) of bond. will be more hwa
Han Ieﬁ side (0L).
'E_ns:on n BM =T, | "" W ootko
Tension in OL =Ty il \
Nows taking amoment o,Bou;t ju]Ler -,_O;;‘ L\.
PxL + Tox0 «T)ib T
= \'Pﬂ =T, xb |4

ACL\I du‘e,chon e
' LJ f"o%a:f‘mfn Of WJ’W‘?LJ

| ~~
\ =~ .t ) VL)

v ) \ .

Case (D, wma f‘o’cu:fes in

o the A-C- |
Noted that; due i e
|
Hae left side (oL) of banotec(;;uzimml?e,mm ,__9_//_,
r‘l\ﬂl'\f 6lol£. (BNﬂ. ;/F:_b__-x \‘ — P
Tension i OL= Tl L o

’ r
Tension 1 BM T %}

T&'k“'ﬂ-ﬂ mOTYlU\i about jujgrum 'O' A LJ

Pl + Tix0 = Toxb r‘ofuhon of wheel

> | PL=Tb




“Nomerical  om Pand Brake.

Qn. .A band, brake gt om Hee 3/L{ﬁ,, of mci‘r*cum—

Ferance of a drum of 450 wmm diometer. The bond, :
brake proyvigles a bfquaqﬁ forque  of 225 N'm. Ome

end, Of e bo'nd I's Qﬂ'Q.CLLCaL +o a,fulcr‘um oj‘ levey
end is oMaghed, of o distance of

‘ m. Force s applied ot o,
i stance of 500 @ from +te fulerum -
M =095 .

Tom -~ Lec- 4.
Find  the opplied. force for, T__ m - Rec 4.6]
(b A-Cc-W. d.ir‘ecﬁon R Uy colde direction . |
Differential Pand Broke ©

One end. of band is e — 4L %
'l . \
CO'ﬂne-C‘i_Qd., —{,_D 61 @Q - A;‘: ;“’b-?i‘ N RNTCHNN, CupnRe _ﬁ;/~ ‘
\‘!; i‘. 4 | \ e —— e SN - l
lever ROC - The Jever ‘E;C.L?@‘ "f%‘. (T>TD
e sbimd b el g e
- fulerym "0, sy U | YO )

= \ N et // ) ro‘\-o.{hbﬂ )
Noted. Hiat for Hae e

Hgldesing of'bamll, 0A>og I ‘ "
Tokeimg moment about 0!
Pd + Tu(‘b: Toxa . -
> PL =(ha-Tw) —0 o
Similarly for The A»c.ul‘» Potation of W“L;
= Py ‘-‘—\(—T]CL”E_JD) 26
Nouws from eguation D cnd @

1
PL +Tb =Tha —@® C
Pl + b =Ta -@ AC H



We con say that T, b and 'Tob' are w,*,y o 'ab‘b‘fyi ,
the brake for the €1 ond A-C-L rotation  of Wheel "
r‘esbecﬁvd,j « Such Coﬂdflﬁon < c aer( Self QTW?"‘?*"W
brake . 3 I |

/3\‘30\1-“ Com,'a;a_,ﬁ egu @,© L g

PL :Crza— Tk -0 C-H

PL =@ a -t/ -@ ACH

5‘u.}>-,bofe' I e‘?(Q Suppose in &?(Q)
‘ | \
Ta 2 17 1 a4Tb o
P ULL(N be YL@?GJ?VB o»r = P Ml’ be 77,{\5)(1,{7\/8, .
2250 | . Or zero., |

Soelv condifion ’s ¢ odled " Se,lf‘ [ocl:in? brodee “o
Nomerical on  differendial Bourd brake .
Qn. A differentiol  band  brake has curgle of contuct
of 225°. Diameter of drum is 350MH and co-efficiot
of friction i 85\/@/) ax  0:3, breaking foque s given ag
350 N-m « The, distance between fulervm  and left gnd,
of band, 15 150 mm . Distonce beturern the fulerway
ound. r‘frjlf\f enad of band 1s 35 mm - '_emjha of lever
is 500 mm . Find () Applied. force for C:-W-rotation of wheel
(V) Applied, force for A-C:lWe rototion of wheel.
U".') COYLGGHOY) for‘ Self locbi-riy "‘)’! C- L. r‘Ol‘Df?bn,
[ ToM- Rec- 467




\S~- ' A
B‘omd, Ami Block:BPake |

C:H: PO{U}]OU [
Of wireel] |

Bond, cud block brake s Just aq Wd.lflCOlbon of Band,
brake - It consists of a Tuumber of cuood.en block s ﬁx,e,d,
inside the flexible steel bond -
The friction between wwoden blocks cand wheel
drum provides Hie bm,lun? acfion
INhen  the  brake s applied, the wwodin blocks |
ore pressed. againut the wheel druwm. |
The wwodon block have lu'(]h co-efficiont of ff‘;cﬁO‘n
howce Band asd Block brake 15 ™ore efficion
Haur bond brake .
Also the wooden block conm replaced w;/y after

worn  oul \

Let Huwre ore "N nwwber of wooden blocks , eack

5Ubf‘e,nd1, o 1% OM'?lﬁ 'Q/Q O\l the d_PLLwl CETJT\g
”To [Sfblocf.

RN*. "a{f
|

T Ta0"



Let  Hie rotubion of wheel 15 clockwuse Clew{y;

bano, attached o '8 will e hhf (Tn) but fhe
band | otached to'A" wull belslack (To)-

v = Number of blocks
Tn = Tension on ’h?l'\f siole affer'M' blocks,
To = Teruion oh slock side s
M = Co-effieient, of frfc’h'on
T, =

SN

- E’thon~ !‘n ’Hac ba'no( be,'hu,eeh J‘Ir‘sf“ OUzLoL
Second. block ' . :

Ty = Teawion i tHe bond. b&@m second, A

flird - block - 7
CO'YLSQOLEFD‘I.? Wf,r\si— bloch 9, u_,)_},‘ucl1 ;5 (,U/Ld,ef E,un/JbT’JUT

posifion  under the forces ;

(@) Tension 'To' om Hue slack gide’
® T om the gt side
(©) Normal reaction, Ky

@U Frictionad, fOr‘c*L; }{P\,\}

" The frictional force om flae weel dramy wiill be
m the opposite direction of the rotodion of grum
Lie 61 ACH) and. frickional force on e block
will be opposite fo e frl'm’ion on wieel drwy:
Thus 'f’“"c'h'o'nal. force om block will be. i Ce K- direch
Nous, resolve the forces 1‘Ouﬁ9'et'd"iau75

T Cos® ~To Cos® = MR (T5T)

P oS



(T-T%) cos 6 = M&n — @

Now resolve 'lifw.:]‘or"cég r‘adiall/];
Ty 830 4 Ty Son0 ='R,\,

2 ([ 4+T)snd =Ry - -@ "
Déviding eqs © @ ;

(t"%)cosg _ MRy R
(T,+To) Simd Ry .

T _ | |
S N Tb PIUE ISR 5 . \
Tl # t- TO /’\OU"I : | \ \ R

2T -To =(T +T)Tanb H
2 T, —To = T,ﬂTMB—%RLHquﬁ'-‘%w
5T, - T, HTanb = To + To M T ®

3 T,( | - M Tay@ = To @*ﬁ'ﬂ:me}

’ro """eﬂra_me
5imﬂ}arljﬁ l'f we. Conaider 0 nd. block ;
3 PR 1+ MTanb
T, - | = MTen0

Hence for Hae 'mfth' block,

T - 1 MHTan
T‘Y'[*l i 1—‘}'{(,—‘0-1’\9




R

Nouws | (e bave fo find. fe ratio

Feg e | + HTan6

M % (l—f‘(Tom9)

_ ( +J&Tam9) ”
|- M Tang

Tn

To

S

Nows , Br‘a,b.mj To'r‘quﬂ, |
T o e e i f

NU’mﬁI"ICQL o7 bCIJ”LCL O_VLd,bloc,L_ brok e . '

Qan. Band and block brake hove 12 blodks', each of
which  subtends oun O.M.?le 0f 18" ot tHhe druom
cendre | is oqblohe.o(. 0 a r‘ofuhrﬂ olrum oJL di'ameter

300 - The' blocks are 100 mm H/uclc e The
drww Mol,ﬁxjuuacdi mowded on the same

Shoft hove a ©0ass of 6 00kg ayui bowe! o combin

rodiwt of ﬂ\jr‘&hon of 500 fmm The MM of
Hae baovwl are ottoched o tae bms o, the

olojoosrba Sides of e bPakﬂfuicr‘um Od"adisﬁma

6fF 35mm ool 140mm from 'Hrw.fuLcr‘um The

Coefficient o fr“m’bon bu‘waen 'HM; bloclﬁﬁ OU’ui
drom 15 taken o4 0:3. P\for'ce 150f\f 5 a,b,bhwt

ot a distounce oj' 30 0 mm f\f‘om He fularvm
to the opbly the broke , Wheel rotades with C i dire
Fivd (1] TTve. moutivmuonm br\e,ouhng torg ue , i) The W

refordotion of e br‘a}:m? dpum (i) The Hme ta key
by the system to come to pést from e roded speed 240




mfe,r'nal. exbakdtna brodke (il

lnternal, Q%’owfﬂ broker oue Ld-td.ebj ascoL N owfo'mb;lc
It contist of +huo  brake shoes which are hmoé uuﬂ,

e fricton, material, of Lighoeffisient of friction

and. | good, uLe.am‘n? Properfies cuad, it mownted inside
qu, broke deLW) A cawm) IS PPOVIM |n be twees,

thece sfwel OU/LOL it ccmne.c{"ed cuuHa Hre bfodce Pedol-
The SP””L? is provided to return f’o ;fs initial /ooszhon

~after r‘dmm? the broker. Khen brate bedxd e [:»ressed,

He C o T‘O{'Udu uJJ/ucL, bUShu Cujmnﬂf' H/Lé brod:e drum
ourd. braker e ojobhe,cL |

Disc Brake

BEGEN S
I A
L R =5 |
L%{ i ‘ Lt. _ r-—] Hjmh'c \
e QM 1 ] A (o \
pIhed 2| > Broking fad fluid)

;ﬁuchmﬂ* L]~ Rotowr e A e
'!ib \9 Disc broke

Wheel Hub ¢ The isc rotor s affached to Hie whed, hub

oide rotote with 1t ¢ The wdweed of hwb s bolted to

He Wb - |
Broke Padst It maokes Conhu,\c:’r with, the rotow
oise oud when the frickion appliv be tween
the IJOLOL ourd, rotor, Hvere wdll be redvetion
m vehicol sSpeed.



fnrcﬂ omt e’ dek;e,%:,

Pls ton ! It applic Hhe broden
RAIT , 7 ke lever: 4s) P"C““’Lz'n :\

; u,LMV\ e bro

Disc Roh)r"i It Vs Hee f‘OLLDJMﬂ Paf+ of OL'SC broke !

Ll fhe brokes are ‘obplied s @ Lot of Lot is f]e'"’-fhf&i
olwe, to the ]L'“'Chon betusees I"ofor‘ oumd brodeé PQLQL »

T ’f‘*’«od‘ o&cma.;ef *Hae, br‘odavtg eﬁ—luemc], [/@ce
'l‘lme. r‘oftm s drilled witly vesd I/Lolé,s Tl«;s l«ole’, l/be[/::s
m dJssJ)oiwn of heat, st
These lwlu oue pmwdai fDP mcmoue In Alrﬁom,u}LuC‘a

helps H/u’, oot djssr/:odvon qwc(:lj (n,ener*oLU»j fr‘onf
brokes Lowe yVOre Lwles Haan Hre reor brml:ex

Working, The dise” brake system uiorks om Hae Ipr‘mc:/)k
Of pascal's lowt. It state H/w\} Hae pressure exerted
amjwwne 1< o corduined 1M Ccma,bregg:ble ﬁLUOL I's
oistribubed, ‘9"1“"11}7 tm ol  durection Wough e fluid.

Ly, the brake odel s pressed e piston
pushes Hie brake pad ogavut Hwe r'ohxhwjdx.sc
Due to frichon  beturcen the pouol. ou«/ol duse, Hae
Pototing dice slows olowin  eund ’rl/vma wu” b
refardabion ofF velucle speeol e

}

‘ ! |



f

0
®3mmometer‘- :Dymwwmc,ter 5 a olewce used for ;t-lw

.\.Hbg dnjnamo'mdpr T["L(d‘ mean, udooden blockg

measwrement of frictional r‘es:shmce O"‘ frictional 'tor‘qwz.

1. Kope Brake @gﬂﬂm&&mﬁ_\ e \." |
By

Robe. brake dtjmmomellv‘ s abSD"bhO'” QSQ‘D‘;IJNW bolance

\H

broduced, by Fhe e,hﬂme is X{C/ ‘ \1 ;

Hie. wrliole euerg'j or }ooumn | fra”\“\ /M’t\\%
l "4
{

ahsorbed, bj 'H/u—: _’frlchmrml. t%) ( 7\:\ J
PGSIS{TLHCQ ° n,::’\ \\ @ /’/
Oﬂé. or ['UJ_O or 'TVLO'E l"ob\u 5 \ | \\"///‘

(('(T“"- e T'd_' Piameter
are, Wablf?&d. w‘oum,d ‘H«@ﬁucu}\,ed ? (\\\ /——7-}6—( ;Mr‘o]pe)
or rim of bullej wdvch,, Js ﬁxwl, 'fva__\\, | #ﬁ) :
Hie shaft of an E’J/Lcyneo (7Coo|w{ﬂ | "[&"l’:})emi

The  upper end, of rope i1s
balance, wilile Hie oteen eud of pobe

o dead wﬂgfd‘ Tle dmd, eiLes
posd'lo‘n Of- r‘olge,.

The woodes blocks e uscd_ m;}slc,meL
intervala of rope, to prevent e Slrlopage behueen -ﬁw

~1m OJ’Ld.- V‘O}?e A COO’H’Lg CLFI‘OJ'\,?ETYLPJ/\]L IS 'ne&&g_gqrj, ,f»\
the brake ' power of tHie @yine is very ’ar‘ge.
Measwement =7 Fop Hie meaturement of potwer of ‘an
(mgim e engim’, s made to run of Q. constons-

speed » Clearly , the hrqué frantimitted. by the ' engine
nwst  be, equal o the frictional  torque due to the

¥ o}es ¢




Let,
“N ="constant: 5}9684 of engmc st(H( " P?m)

VN = Deads Nugl«f denm Ao ol o Jcarevau -
5 = Sprivg batancmy r*eaqu

D = diometer of rim buﬂ[ﬁy
d_‘ Cﬁame,{-qn O:f r‘ObG ¢ Vot iy | B
Now ofol load om br‘o.l:,e = Q\J 5)'\/ﬂw+o'r) oA

Now workdone per revoluhon
= W8 R (D +d) Newlon-mefer

Norbd.tme pen /munute = (W- SJWCDfd.)l\I - QPM
Brake Fower, B:P. —(N -8) 1 (D-d)N NM/S(uw:Hs)

* 60
’)C the 'diameter of rope (d)- 15 negle,cfed \as combaﬁed,

o dr ‘f@)"(ac bLLUf—y rim Lg‘ d. x2eD oo .
.P.’:@’@ 7Y.[>'\I ”6 Y ) YR B
60 nd

(i) ; H

2. deﬂmdi'cv"])wjmmem:efe!‘ S iaden dn' 0

Qofop(.DlSC)
Hydroulic Dynampter is'algo &:_""“ ’“/ - _Taclyg-

QJ)SOthO‘n 'hjbe_ d;jnqmmfm J ;- P Topder

Y K v/\ -

I+ s olro called Na}w N e et IO
becowse it wed To myi | :”LA ‘A EEFrator ‘
o i ud wr Ll b2

' i —1x \
A shaft is conner_fedsﬁ“hw ! 1 _JD Torque

to Hhe engmc cronk , udycela bowpl_wa}vow
is 10 be mawred, » Also Hae other ‘end of shatt is
connected 1o Hie rohgp(r‘o'fnimg disd + Tlu's pobaby :i(s
is mowbed In cosimg. rf? c



Nlmem,‘f‘ke, shaft 1s r‘o{uhfy\ﬂ by the engime y the waler enpyy
H«r“omj\& Hie amltnba&&ouje (water m) 1« Tlug Haere @l be,
waker vortex | . Thes shaft  rotokes Hie rotpn R PONBLINYRR

Due 10 the Hbulerce of Hhe watop, I+ tends Jco r‘ofdfe
uthol e Hae, Cagmg (j‘Pame) ARSI IR ‘\, 1_‘

Noted, Haod 41 Casimg (frome) Is ﬁx&l fe fhere

wuell be, some. Pesc5+ance can be Mmeastwred, bj ‘*b'ré%u)
mefen , ) Vasin A At

\

| :

|

Power = Tsorctue X Rohth) AR RRRTR

P> Tre| 0 con  be meased. by
’fu_chomefm'\. [CO 27RM]

3. bddy Curvent Dynosmstmetors : |
An e‘i‘i‘j carront dynamometer Ulof‘k@» on the ,brmcv,ble, of \
IFaraday's Law of elecfronm]ndvc mdm.hg ¢
|t converts mechosucal energy f\\ \ ’\,<'745!‘m‘or~ |

| Ny CQ.SIry ‘
indo electrical engy . &f\i{\‘ '
Stator Casimq ~ ' 32 \

It 1s a S‘fuh‘ompy member, /’ﬁ:\ . | \k
The mon - magnehe  rotor i mge,\M fﬁg:‘: }:;"wﬁ
In Stator CMINJ; wdniclhy U‘Of’or‘) IDOLUU\ | to be mtf.fr‘u;i

I3 to be measured. . The Stotor 1s conmectoy], | tbm COII of ‘
D-C source or DsC- 6(4:}:'7
Cooling arater orrangmeds are provided: for Hae
disipabion of heat. /
INhery e rofor rofates /I(.‘ caLgeld comfm«f C/IKOJ‘L?ng n |
ﬂ”"" cLe_mwaj of adl boimts of <tator V‘GSCLLH“ﬂ fo'f‘mﬂhor) |
O:f' %{1 carm«f |t obposes Hae, Motion of rotor, '



/{“ arm is connecteol v the bod»l/ OJLJS‘]él ""'v/H'im,._.““
end. of arm , o pombter is comecled, wdich com meag yrp

Hie torgue produced. in the rofore By krowing thespeed
of rotor , e amowit of Ppower can be Frown .

@——7 Rotational speed,
G Poceer> Torue

Clutches For the trovwmiccion  of r‘ofurj motion
from one shaft to anotter, whicl, axed are coimecident,
clutches or frichon clutches are Used ° Friction clutel,
helpps e traremition of rotory motion frequently uthe,
heeded, and. stob as  per requirement jn  automobile
There are two thworier, wluch are used for
vsed for He derivation aind. cuor‘/u'nﬁ of clvfcliet,
A . Uniform Presswre TLvEDY‘j: [, Hae's Ha&orjm congi'der
Hiat, the presswe s fffufv'”mly clistrituted over Ho esbive
are of the Africhon. |Jhur the clyfeli Is newk e u)u'ﬁ)rm
fpresswre ﬂw,orj s 'applied.
B. Ulefof‘fT) wear Wacorj CIn Hus H«\wrt{,we congider
Haak, The normal l'nimunhj of presswe varries wyh,
Hae radial distwce . (€ Pressure 1's not w/uform,ly
distributed . Whey, the cluclh s old.,

L, Smgle Disc or Simgle plate clufeher |
Consider two frichon suwrfaces, moauntamed (n conbact
b'j arn awal, load 'W'.
Let, T-= Tor‘q,ue trangmifled by clutd,
P = Imbouity of pragcwre,

!




.....

\& Fricton ‘ _ nr -
Surface | ‘ | |
n and h - External cuad, mi:r;r‘na], ad.Ll,'off\""C{"OmL'f;Me surface
g Co-efficient of fr'ld’lon y

Let o©s comsider on elemxtury I“mg of

\

r‘o.d.luxr‘amd

Hackness 'drt e o 10
Nouw ', area 0f combuct of mng @“P)d'"
s o1t 44l

Normal, or O.UUGL 5]4 Pr‘essw't’, xrwng cuma
force on ring I Px(zﬁr:)clT]

£, = MW

Fr;:ﬂ'P(‘N'W‘)dP Iy sl

Frich onal 'h)r‘cluf, on the m'mi ,Tﬁ' :‘F‘r X | ‘

T - L PRrv)dror

Tr = OAHPrYr |

 Now, we will comsider the two cases; |
@) Unform Presswe Tm,-j

Clwly Hne ’3F6$SW’E JS WU}'UV’MI{R/ d.zsl-mbuh,d ovun
Hnre ./rrlchc{nol survface |
)

: N
o P ] -w(r,-r”j

Also we bwow  Haat, fricHonal 'f'orque on ela'mu«fwj rn‘j
Te = 2RHMP r‘ld.rl |

|
i
i Frictional force OM f\'“‘];_




': \i A =

s, Total frictional forque - jr' o Hprede’
overall Hie swace, SO PRINE |
T = znﬂPj ride b33 L

r .
Qi <

or | T = HWXR R mean o 2R RS
—J Padiug )-"\3_,,(_1‘-,’?:- JJ; !
(b)) Unform  wear Th&ory 9 T A
]T\ "H’us 'wa,oir“t/, PKP = Comfaydf v ‘I\\\li

i Pxr e -‘@
In other lwsords 'Hae (falue of bresswe Pises i 1

decremat of hwus

Now, as we, l:uowz that, |
N ormal fnrca o?n erar*mg JN ‘PK?J\‘I"CL)“

? 5“ "j.""." X‘Q-l??r)\d.l" irr‘om,@, P_'; C/2 lil

VR ,\:\ ey 11 3.\ ‘1‘}

N SL\] 27\_Cd.|" | |H\l)' )
Total Horce o,dmﬂ on ﬁnej‘mcl—wml surfuce,' RS
)1 H
W Sn 27Cdr = ?_Wc(r‘ ry
o . l
ol W =27 (r*,*r:.L)”[

] N ' | N ifsr 14 .["\
2nlhin) | =@ 1




Nouﬁ also frictional ’hmlue ac"mﬂ on H"E"”"ﬂ; TRl S
TR = i i e Aty sl slnig A L)
= ZNﬂi_xh'Ldr\ \ Do g 19

i, = Q?s}(c r‘d.\n | | P

Total frictional “hmlwe, T’ -~ S:' ),’I)Kﬂ{‘cm[r o
' DRSS SR N IV SR b
T':_ 2N~}{C“[__l"9- Y‘

; »\"' : 2 ‘
é.“l—: zxﬂctr"- ) SAUTE S IS B | i

;> .'T 1] {2 :‘)1 ‘{ \‘Hl VoS \ l‘\,
* ki K}LC(Y" e J,) - ; /

DT = AR
HEE s (n)

CA\Tl= L MW (h+n)

":)\T: ML\’ R Q’mmwj _B’_jrﬂ_—_ ) vy
Note, . e

i

1y
Uln tiemeral 'h)ful. ]‘mcﬁomal ‘h)r‘qua 1‘
- "Jmel T r "'rl
TARRE TR T "‘/QLHK K 5 f‘ll—r';_a)l ) (|
' for Um'_f'or‘m press we
_—Lr,au’i)

| y |
(“) 6MC€, Pr = ,Co'nS’fDU’\f Fo—r' U’mj‘or-m LJLOJ"
for Uniform aleop
PWKFQ,_ComM =
l‘(’a At I'mﬂuf‘ r‘a,dluﬂ l:ressum .lv‘dﬁe}ul"y 1S "TNQ 2 TMLLA
- S, PeunXAb, S Coms bantt, |
e At ouler rogliug ,bresswe |ni"em_d¢+j 14 e v,

o~

(i) G'Wlffqﬂ,j botl, sioleg of clutch lise are effec e
Zﬁ Hhere ave two CffBC/‘lve side , m=2



le plate qluf‘q!/u; I W AR M\

teh usrha, bott sides - ej’f‘ﬂcﬁve Lm_g
oy ook 200 M |

Numerical, om .5i

Qn- A single plate clu
outer and.  ivmer ociameters of 300
r‘esbec’rivdv.m S~ 'le
oy point in Hae contuct swfnce

orceeds 0 Njmm? . Cogjr,ﬁc,'ehf bj?'ff‘rf'ch'dn is 0-3

Feli od o

of presswe ot
|'S 'YLO\ff tb

Determine the pouer trasnsotted by clu
sbeeds Of 2500 rpm. [Tom - Ree-4-9]

Qu . Asim]le, plate clutch s ‘r‘equiré,d, to FFMW?L
Q kil at looo rpm- The o prgésm 15 linuted

o F0 p N o> The mean  rooiut of folode L5 times
the vodial wolth 0f friction swiface. 1§ the both
sider of plates ore effective and. coefficient of frichion

(v Hidt~ of ’fr"C'H'Oﬂ h'vu‘m.j,‘ M1

: ‘ loFel . \
Dcabwaﬂw ?/;Clu-fclq Rdal
H. \ | 1 5 Ralense Fork
N [41' o _) /;/‘__J),; |
Fljwlnul, 2 ] Fﬂ] - ///T <7 _Release B eourt™g

i *
— /ﬂ.‘ ' [:_\.:h._____—-«? Presswre plote
SFr‘ic‘Ho'n L.'Yu‘mﬁ

Frichon Plodve




ey 4

\ Y iX \ “ . \ : | I‘ | 3 )
Diapheagm Clutelh o | ) Vaclt Tl au@D e

! e

P—

\

) \ | s A= 1 . S
L =t DAL vy T QO R DL
Diaphrogn * elobcl consist of idiephragm sPri7g frickonal

L\ )

T plate 5 presssare plode. ete.

'IRe d.l'ab'kv‘a,ﬂm sbrf'n?‘ 15 [ﬁ Hq,e,!for*m o\j( Ed?ﬁ\‘c’al,
Shoel  disc, wildch ouber peniphery is located 1
bresh iR }ploj‘e. N D 2yt |
Coms truchion © -

1 Fljated = Figudreel is,: commected  to Hw\;cm]fﬂé erask-
shaft . Whan the, presswe blake press Hae friction plake
O-ﬂainii' Hae  flywheel H?c h;rque f"“".ml<m,)f47M¢ s
Hrounited  to! the cluleh 5[,4&#"\ T |
Q—.t Press we Plate = PV‘,eS,stLVE‘P“‘l)L"Q,\ 'l; used, {-D br‘“‘
Hae frichon plate ogamst the, | flyubeel - Thi's is carried

by twe dia phrogm 6!34':5711][.. . N
2. Friction plate —> Frichion plate o f"“'f'cg'on h‘ﬁiny
on bothh sidest. Thhe friction lining ts actvally -
resbo'nsi'ble for flhe torque Froone mission o

L. Diaphrogm Sping 2 It s circular ;“gLLabe,
oud. vsed tp ketp presswe On  pressure blakg.
5. Release Bearing 1= It s puownted on Hae

clvetcl,  slhaft.

Nor'kima of j)ia_pl«faqm Clich;
:[)t'se_'nqo_.qemeui .

a). Driver oressth Hae clutely pedal, valeate forle wull

press fHne relLaJe bearin(] v
b). The release ljwj‘l'nﬂ prescdd Hae muiddle bof‘*‘r'cm of
ﬂﬂ&dl‘uj)l'\m{]m, Haug the nmidtﬂ{ Por‘fv‘on of- Hae d_j'abwn_qm

wull Move mward,
.



c) Due +o fhe inward  movement  of aniddle porton o} -
d“"obl«ragm; outside part of cbabl«r‘wgm owove s - bode \
as tweld a,g, ]Dmssum‘ pl'dll’, alto Mmowves bacé.uLanJ - 'ﬁ”if_i;
d) Due + the backutord movemopdt! presse 'on’f-m‘_’cﬁon‘
on (richon plake gets removes o T Haere is no frichon
be huetin blates ourd. ﬁju}‘lmed- Hemce o powed T cumwissio

yuker place - Hence He elu

_Ej_q}_qggememi s |
5imllarl‘1, when  Hwe clutely pedal 18 released, | Hie

outside portion of dJ‘aElwagm soves nsiole aund.
loresses Hie the brzésum plaj—g O’n‘f’f‘I‘CﬁlD'ﬂ blo(h -
The friction plate  qefs Hoe ' contach wuth The ﬁjlr*hcd
and.  torque s trawgmitied | from ﬂyulmed to flwe
el Shaft e Hence clufch engaged .
_WCone C,U‘f’clq_; Qone cluteh 18 o Hpgnof frfcﬁor) clutch, .
sw’faca, whuels oure limed  with fm‘cﬁcm
omoderial. brl'-m] ' contact im V‘O'hlh'"ﬁq condition,

W} both !3h1r‘f‘ f‘evol\/':'ny of same s}:e,wb

fcly , Hwre oe ouwker come
slhatt oud oun

cked ' to dniven shaft

£ two rotatimg

l. Im & cone clu
wduclh 15 confnecfu[. to Olf"‘f"“?

Imner cone whuch 1s conne
9. The outer come hat frichon lineimng on ks -
ol swloce cund 1Mmer cone o i

conical & wrface. (outed) s

Inmneyv C onuc

f’m'cﬁoﬂ Wru’ng om 11
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~

)|

“ | <~ W Shaft+ BN |
>N 'L L \ ’
Ou:ftn w \;_(m'ner eome Y AV N ;
. 1 \ A |

Co% » AOUREY ' BF ST STIER !

Enqaqemant +

| ‘"UW“W}, Hre imner cone 15 pressed aneiole Hie |

h’\‘ ﬁ’\»ﬁ 'nor‘qu bosahoh of cluh:lq ‘ahen a,l/e,lmde 15

outer come . Therefore due o friction occwx be}wzwq
fhem, Power rs "fra,wamﬁ‘eo(, Hﬁﬂce f"/»& clvtely) '5 is

Cemgoge bosifon. ol

D;semgwgemt T ‘:
\,\“,m Hae  durven pressu H/»e Clu+clA bﬂdﬂl;; ﬁ’""’“

imen cone  moves fowards Hae mgw side agw,mf
cown}:resswu] Sbr‘my Hewe hwre 1S %o]—rnchon

kehueen Hie outer cone aud |nﬂercomorhcraf‘om

0 POLU-EJ" "T‘OU/\ATYUSSIOY) 'hlt% blac;e o HQMce, H/\,e

clokel 15 I obgmgage position, |

Centrifugle cluich? et
E)’Lga,ge.wwy\f |
Lben velicle engine starfe,Hhe driving eloment
5 tort r‘otmh'ng o |

. | |
olement ool stolrt r‘oi‘ah)?’ (

2« Whaon dfwmg
Hae shoes €rposrde Qo.olnaiuj dite to cenanQJ,

aﬁorce .



b s dn'\rinﬂ el&zna\t acl«uevul 5]oeclf"ﬂ
Storts betweern  ghoes aywl. driven e,lenwd’ Hoqzdw:fb.
feichon, driven movber & houts r“ofai'e ot a spe “ of

dfwm? elemuuf- Hence cluhl,.qek e,nga.?e,d,

Disongagemert £ £ i
IWhe Veluele eyu?fm stops, The, ')E/;ZSW,M?
driving elemud shops rofating. 7 I = 1

H = : g @Dr‘wif“] f Z l '.Dr.'_.rw‘)
ence shoes comes muwards e shﬂﬂ !Q; -

SID'OI—W‘ Hence c¢lvicl qd’s \- , —
ohseyngmyedﬂ Cenhﬂ}ugﬂi 4 uJLCh

: Bea,r’lﬂé_:___:_— "
As we tnow Hoat, Hue shaff is US&J f‘or"f’L\g

Frosumission Of power from one end 1o avw'ﬂ«w.r Obwou.;l
Hae shaft needt o qoodl. support b enswre sf‘ab:thy |
and ]‘mchonless l"o'l‘cdm‘r) This Sup port j—or Hae gl,baff,s
knowtn  or" Bearing" o RO

Some. IDT‘ObQP amount of [ibri conds oure Imbereche
m be hueen the daft and bearm.7 for‘ e reduchon iq

fmcﬁcm The bwmg [or“owou/l H’LQ Corre.c'f‘ [:)OS!‘hoh of

Shaft rotodion.
| R = JOUJ"‘ ; ‘ &
) Towrnal Bemnﬁ. )
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1. Stmple. Pivot Bw,m RO =Y
-";LQ, PO'['uhnﬂ 5‘4&]({' mfr.e_qw,\ﬁj SU.L]e,c.t’Qda to ODUO.L

Harost « This asual, ' Harugt ooe faken by Hue flad b;vo’f
bearing - The atial Harust of, propeller s halt of ships
Hre shaft 04 steam Furbine can be Todeen b‘]
fAat pivot beamng The one end of pownﬂslﬂqﬁ- (5 |
lnsef‘"QDL m Hae flat pwof buu*lng f

The ome i eni of r‘otni'mﬂ shatt s inser

bivot bw”"ﬂ A

W = load. dransmiffed over the bwmﬂ o waLThrust
K Qod.u.u of beannjy surface w%ﬁotahﬂq
P = Imtorsiby of presswe oy Tl Sl
T i T;)I'QL f—rlcﬁO'YLQl TDF(?LLC 4 ‘\ \]\‘“ \4 \"*Flaf P:Vot
ﬂ-@. = Coeﬁ—,c:emf- oj— fm;bon L___g' __,} e be,fznng

Clenrlja Hiere wull be sltoﬁzﬂqﬁ’cﬁm M K FBOIL step

betwee, he contact su,rfa(,e, of r‘oh;,hm] Skaf'f‘ b-earmg
3 ot bo_arm? )
Cose -1 Uwfur\m Presswre ﬂu;onj —>
Tlat ™Mmeaunu, Hae bmssm Hae umfnmbj
Hve rubbimg surfate and bwim] surface 1s Neut's

_ K
Presswe Imtensity 4 P ’G‘Rl) 7' bt mesu?]fmiwmﬂ

Frictional Torque, T-= %ﬂwa
Power lost due 1o fﬂhﬁoﬂg P - Tu) : T« 267\'01\’
Case -2 Uniform Hear ﬂm&ory =7

5%

oUs’rribu}u:L ovF;n

; N-I"S 'T) RPM.

beariwﬂ fe Olos Pxp % Constart.




Qn. Estiruate Hie power lost in jTIC#’IOT) fDT (0

N = 27eR 1o ki

i

Totar frichonal forque, T= ),LNQ 'N_ T
Poc.uer‘ lost in fP:Chow; P- Ta) T X .Q—Z—%—-\-) N is, 1 m R

|
\

Um‘fﬂf‘m

J\Iumcmcal, on’ érmble, Pivot Bearrwq o

Vi |
pressure wad () Wuform ukeor
A \re,rhcaL shaft of 1600 mm o(.ua,maber V‘oz‘aﬁnjai—

| 1500 rpm M o Aot foot - -step w-emfmg The s haff
Cafrlt’,& O \LOO(_d.. of— ISKI\/ }L O 05 ﬁom Qec lLl I0_7

2. Collor meﬂ R BHE bohivamodt ool = W

The bewrru] Surface wdich cous be cormeched ai‘

osition aimwg{_ Hoe shaft ( buF 1ot of Hie end. O]Lm

shaft) | to Wréf e axial ‘Hakus‘z",“f‘s“‘colllelil‘aj collar |

bea,rlYL7 o Thece bearmgﬁ are 'olro’ called. TlArus% béw’”’? |
The swface of collar be,armﬁ m"‘-‘j be ﬁod‘ Of‘ Co'm

Cose 1; Uniform Pf*esswe %rj

Pr*essure ITL('E!’L&HLj s P *-N(Ql:' l)

Frichonal Torque,j r, < ALy ( ez

Powser lost 1 frichon, P= Tx o - 727"\’

Cose2 ; Uniformy Wear ‘T"*:’J'L”YN . ”’QPM }21, *Cl’f"c:olm
o | —m
Pxr = consont, oF ¢ ollar,

axial  Thrugt W = 27 (R ~R,)
Frichional Trque, T~ L £ N(R/1R)

Pouu:r lost, P = Tc) = TLK&A» lf N is m;QM.
60 |



// \ L_on collar bear f o e s A1 el B e S |

@ne Im o Hrust bearimg , ercternal and imbernal diometers -are |
320 o™ and 200 mm .« Tokol ool loadiis SO-kNode;f,Y\}wHy
of bresswe is 350 kN[wm>.The shafl rofotes at 4oorpm.
H =006. Culeadale Hae boater lost in friction and The
nwmber of collar required .

B;eru'cak Pwo’r\gw;, : | wimmnsell mamebiml) T 3535
—n-'\rﬁ- beafmn 6 , DAt D \ 1\ ' _”

orface at the end. o shast wi i hove

‘3 Jc-a y e o’f /'Tl("\ W (.P\‘ﬂjdgfoa-d)

GJ I al' 5 U— \ \ \ A O e §
condc ‘ wioce oy T ‘,\:1_/720‘ e s
Caze | Umj-opm presswe “fogortj: : \ |
© | . ! i e
e Ne wy Beariyu] i ’ | A " \ qu‘ﬁ’ O:;]{
7 (5o ©
Pr‘ﬂSSUJ"‘e, l"f\-t‘EJ’lil s e e DD PPy ) ’-“}" -'Lf "~'\"“;'°L)
: ,Mf\" Prmeey o eI comicnl bivot
Tohxl; -frl(ﬁo /D)rf-lu-»?-,. T: \%_\}( ],\‘]roosect’(" - R = bwnwi)
Power lost , P= Txw = Tx2AN (\llsm QPM%QM

Case 2. Uniform Wear mfﬂ‘;\j;
Je old bearing, oy
Aoded Lood j W= 2RNCR ' ,
Totul frichional Torque ; T= L HIR Coseck
Po wer LostpTx () 5 P= 28N Nis i PAM
Nymerical. 0D corucal Pivot bwrim}j.
Qn. A conical pivot with cumgle of ‘cone ot 120;
Support Q- verticle shaft of diameter 3oomm. It
IS su.b]cC{‘ed- to oo load of 20EN- H =005, Speed
0of ¢ Laaft 15 20 rpm » Calculate Hae power logt

(i) Uniform Presswe




., Co'ruccd, Collar Bear‘m7 '

.  collor  bearivg I S e
0y = Infernal Radus Of"’“‘c“’j bloialds 203):
collowr be,anmj N ‘

R, = External Cadiis of comcal -~ [ - Then

CASE -1 Uniform Pressure Tluwr\j i f \ %‘i‘ 7\ i Couw\ﬁ/?
e New ermﬂ P | I (O L e
P Indibg ) p= B |

ressure | = S

K(Ql Q:?j \.“J)ﬁ\-/

Frichonal Torc{u,e p I = 2 ju,,\;( Q, Coyg | 5_)
'POLU—QJ" IOS"” n 'fr’CTLIUY) P T u) T‘K Q/NN 25"
CASE-II U'ruform wﬂaf‘nwry, o
e Old, be,o_rmq, | - N
Frretional Torclue, T == ﬂ'L “(E!"'LEQ_)‘CO$€C°<

Power Losk in 'frlcﬁcm p= Td) - _‘ Tx %6721\1 31y

b

Numerical on conical collar be;aﬂnﬁ( s
Qu. A conical, pivot with augle of cone a2 ’00 SuPboffs
O load of I8EN. The extfernal rodiu ,Islﬁltqm)m
dernal padiuse The shaft rofakes af (S0 rpm-"If the
i‘niny of pressuwre IS 300 }:r\l/'mLoquLﬂ 0:05 “they

f"W’L the power [oct.



UNIT-5
Balu,waf.m]; Suppose @ bodl_-l of mass

|
Jl

'm’ f6 mowded. on o link,

\ 0 H 514 ,[_o
and, the Dwk 18 fixed too afwﬁmnhﬂ & Mass (M) -
Now, subbose the shaft E J) V] S ik (lengt r)

Ny
Fotabing with Some augula,\f" | )7 /’Shaﬂ- T RN

\/eloci@(&)r‘ad./s)-(:lwly ad ‘Hie Slftaﬁf (/ E
rotate , the way (m) will abo rofate wihh the shaft with a

roudiug o} rotoH o of I, | JN:'C. ‘
Due fo Hhe rotation of shaft, the .mf L ‘;[\T
Mot 'm' wull Sub]eAcHaoLh a L
contrifugal forces This cewtrifugal = o T
force will foud tp beud e shatt ¢redls

and hence He wad (m) ¢ cm‘_ Uﬂba’ﬂbeﬁﬂc{- 'pmss\.

The tmbalonced centrifugal force can be expressed as

] F, = mr o> |
'BQ,IO.”C;“ﬂ OJ" simﬂlﬁ ro{'u_h'uﬂ Wl-(lﬂ; L\’B UJI‘HE ba,lap,c‘e' Hee. 5{14318,
Unbalance o h;:_h‘uﬂ may o There are o Luﬂ-% as follows ,
(/-\) B@la_;qc.l'l/!_cj of 5;‘9!@3 Pof'n,Hnj Yo bj (o sr'ngie Mass V‘afuh'nja

g By plese (5 m, NS

5 upbe  an wibalome ed mout (M,) ‘“r‘, BW‘.P‘?

rofutes uﬂ'fh aﬂljulm* \/Elocnfy S \? - ﬁr

wilh, rodivgs T . GJ,» ol )
In  order to balance Hie wnbalanced | v,

war, we will eonnect an other magt () iy
TJuwt oppkosite to the uvnbolavced way i Hae 5@,316 p/m{,’ﬂv‘;
was (M) is called. balanceds wiant at roolfes ', /

/
/
/[



The ce,h'ir‘i;fu:qo.l, force due 1o unbalaced may

The centrifugel Soree due, o bmdwg o ln )}6;‘;:;52
Fo = an T 9 o b
Clanij,for‘ Hie co »‘le{‘e cuuﬂ. bm[ger ’30‘1"“‘“’?] UF m;uu)i
F, = fo B

2
= W UDQ— F mlrf@

> ’—’YTQ, r, = 1240 §Y A A . o |
' Product ot wiak of bolance
map with its rcuhqi?f
rototioh . | | r'
vujle. r‘oto.h'm? maﬁ byfuio !w\LaMeJI

+ Prduct of ™Mai of wibdlanced -
o wuth e radius 0of rofotion.,

(b) 'led,mcimq of a S
i differesd plo8Ss

sE T° & ( m (unbalanced,”
Cﬁ I) “ _‘ | ([. " W‘QM or djS'{T'I'b(;M, Y}“\IM
_ W‘m',@ ,J" W { ) . . Y ) | ) IRV IR RS I
n S, RN e syt
3 Vi & —y IR i LA
=M, (Balancy s
I’VLCLH) - Ml1(8a[al'4£ed

iies be.tuees the planes oj»‘ﬂ"“f'-"vw .balcqu,‘,,‘,,y mautels )]

Py

Plane (’)17t tubedaviced.  wald (3-1'5,-mb’lﬂfj-mauj Mafaj

{

’ ! J
§
il

R

s

- f e \ .' :I ! | P /
Ly due - .-
L ® ri . f (0 QJ‘,"} Alé L= / 4]
R e B S a7 Qe ¢ (,7
Y A e

G4 Balanced o B4 Mo
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There. ls ' o unbelanced wasf (w) wiajel, Lo lr'a.diuz of

Y‘O{QHOV] (r‘), L{ll1ic_1-) rolales tsfth OM{}W(-OY Vdﬂ(.”lj (0.’))47%«6
lebalanced, o (W)) I5

(w4 wm, ) why'el,

al’td‘- La,,_ ° N' “/LO
’Dlﬂy\u °

Suppote o ccmim'fuynl foree. acted o1 the  unbalonced

wmorl  1s [ = mrc)*] and celdrifugal forces oxted oy ‘
e balanced wagses ave’ o
\
|

balaneed by “tuiwo bou oue o, Majlm
wre conmecled ol o distonce of Jd,
aree wages 1w T thwee different

\ \ )-
FC. = ml r‘| CD.)‘ O.l’td- F;'. = m), r), CD .

Cﬂﬂ.cu‘lij For | Complele. balone]

g s
F;"T =\ et FC:.

C

mMr o - i+ om, ru

So \Mr = e, M, r| —

Now , (e SLLOLJD( Concemtrote o Hie ‘moment !
Take  vwiomenl of  aly forces about g,
Fe,x0 + Fexd, = Fx4,
_:_5, mr\wlii = Mﬂr'lﬂ.)lua*

[ 4
L]

M, r, = ')’YH"T‘%’_’}'-——— W,

To_bc. MOM Otbouf"P;
Fe,xl =R x4, + Ry xo0

> mrdls mraw’l,

.:.> \Vm' r, - mr % ”U

—

|




From eq(l) ; we oo say fat, Hoe fofal df_/mw'cxfdu_
on ‘ﬂne. Sl/uqff- r's e,o[u.o.ﬂ, to zere. | A, N
T[ru's COLmo(l*Hov) Is ca,deo[ "S'hxhc Ba,tal/;cmﬂ An
From eq () 0nd (3) ] we coun se Huat, Hme swm of
hAommt‘g o oll tHae foreet mak be, e,quai to zerp.

The, comobhomfor‘ @ero oquoL ﬁ?'fal mama«\f Zero wf‘e
celled “:D mowic Bal,cmuny | 0 aiadded
CASE 2. - Son
Plane of u,hba!.anﬁut nay he,s o one ‘2140( OJ”.H'“’J,
fuo bod,amcmy Maud-

‘ M(ulabaéanced wwm)

o louned of the

F;:-' ; | r‘t—/
FC. [ \\-,!/ w § B
m é L -e‘&—vﬂ_a 1w, ‘ W é‘b/, /@-“Q ~, ;fp . Malﬂm
A ‘ p ‘ -
e iz - .
¥ | it =
;/F(': )’Vl, CBUJ(.CLU]CIM? ‘M@dr(j

Nowl , cleou"fj the ohjnouvu'c foree ou:ﬁ'm? o He S lhaft
VV)LLA'}_ be. =zero. :
‘vnF;-;LF;L—Fc, L 3
S YYIV'CD + My ("-) = T

> rm—yy) r. = " rl 5.{-“}7( BCL’DJ’)(JM?

Now , Fote o ment obout 2
o F"C;LL :F—Cl +QLKO

> mrad*kl, = mr %L

] JM? f‘)jMW\lc Bo«iowlanj:
Now , moment o | Q'

chi frC.XO FCJNLQ
—)\ My 1y = mrﬁjj)‘l"“’*w‘ Baiamq s




Q-

i B

N

Qn. A distubing mass of 600kg Is attached fo a shaft.The shas
6 rototing with @' radis The Cuy of disturbing mass froy,

He qus of rofohion fe 270 mm . The disturbing mass 16 bolungey
by huo wasse it o different blones .« The G- of [ the |
baloncing wasses JL"“”””‘*‘“a axis of Potadron rs 450 mm eacL“
The. balamcm? MAS S ek 15 o5 m (Distonce behueelq two balavra
wasted) cuud the distonce betueer) | thae balaneing  imany| E
omd.  disturbing mass is 300mm .
(DEJCOY‘W”E-J
(1) Find tae IEE!EEEBE% bositior, of other Io'ane..
@ MoﬂthdA of balanecing mogee 5 L
" a) planet of beloseing  vwiased  are oM the 30!7”6 5'& of
the plane of fhe disturbing mans | S,
b) plavet  of Hie baiunumj malel ove (oun enﬂw” side of
Hie plaues of Hee ¢smb,uﬁ male [TMm - UNIT5- PDF 2]

Ba.laync:mj of oOcveral Magses r‘ohxhuﬂ 1h same plone; "
I dhig topic, there are several nwubers of wabalonced ob
disturbitg - masses  are rotuling n the Saume plame .

|
()M

l
23 : M N ( f‘l ‘
¢ Aoty w

A | i : \&') Iy r\ %\ |
M. ["’ , M3( { '7,‘, Y
,.-'} Mpf L’ ML{ 1
M‘n . \ b ook

\dﬁ/ | )

vy 1l4e. above fiqure , there are  several mastes M, WM, weumg
ore covnwvected omn Hhe r‘oitﬂing shaft owd ol He Magcer
are ou tuw somB plone (Plane . |-2-3-4).
i Paeee,Tg are the rodi of Yotohon of wbalance mastes
W,y My e M5 resbectively,



Vib
<

|f  the value: of ' massed and rodil of rotutiom are,lci,w\".;m

|80

Haen centrifugal forced of each wmass con be eaﬂi’y colefode])
Also te  anmgles beluees the masel 00° rovided o
P eevs Fog are e condrifugal masser ' -
42 o = ok A
W, M, eeo s M5 Pespectively, | O ;fﬁ
; 2 > _Fe, s 5
FC'Q: ')’Y),Y‘,Q). "FCJ—': 'mzl“; ‘jocm:} "\ r, 9‘ ;?815 s .
FCS: MSrs(J_)lo ' "9 a m, l//—) jel/ .
. , &
|\’\ Hais 'ibb'C ouU. Hzle, ey oe UWCd ‘2‘ e | 'i.‘f Wt
or disfurbf»ﬂ wihueh are W to beMdG - ;)73\\ Fc,/
M _S"La.ffe . (\ }/{/’3 | . L/
lw order to protect Ws_haff, uw_l“/,_—cg | | |
will ysed. om another wast ( Bodosiced ’mgﬂr?);'t’i_’/"lcﬁ_ IS
comnected, on the ghaft in the sane plones We will ffmi
Hhae Magpv‘d’rudé oind. bocition  of Hae balonee matse
Qu. A shaft s rolating ot o wifory angulon sheed.
Four memes s M2, M3 g my of Magw-ﬂbde 200 kg ,"—fsokﬁ,
360 kg, 390 kg respechively are attucled. r‘:'?:'ol.lj to the shaft.
The wmassed are rotoding the soume plane ' The corres poudiff
radivt of rotwhionws are 200 ™M, 150 ™M, 250 Mm aund,
500 MM, Tle, CUMJIG ywode bj thece madd weth Lorizontal
are 0% 45°, f20° 3 2‘55"(‘65[36611'(/47 -l
Fiud. ) Mo,gui'furid of balﬂlflcimﬂ YOI o
UD  Posi Hom of balanting mok if 1t radiwof rofofior)
Is 200 wmw . [THM - UNITS- PDF -2 ]
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\/ubr‘a,ho»qu Whew, ‘Hmﬂ. e,lashc bOdﬂ (600‘4 a! - “',‘ :;;::‘i\ud
Sbrivg: shatt, beaw) winict, /s fined af one end | shalt

is drsplaced -t otlrer E,btd, from H-g &lwhbnwy’ l Frcefnd(@
bosition by the Ubb,lCCAhOV) Of-ou/) extornal, \\\“‘\“\U\\\A

:for'ce the elaxhc boobj wyl]l show wbrafvry

| |
wotion affer t‘eieoutwg e ttres eyw{, (".l‘;:{ul"b""ﬂ_i : | ,
Suppose, the bOdAj Celaste) is CLISHGCEJ bj position| -~ | B/

o entornalappied fore T bdy ead 5 A L
Preaches ot 'B'. SIRRIBERL L
Now Hre elashe bodz:J 1s Strdched Hhat means, some work

dovie i¢ completed on e ela.cﬁc\bddaj 'ﬂ/\e cuorl: i< sftmui
ol Sirain ew(ﬁ |

Now, whe, Hf»e e»dw&mL abbhed for‘ce |5 r‘e,wuovu{
the  body released, the boobj temb 1‘0 ™Mowe, af E’Llwhbr‘fum
position. At Hus stoge  wiliole oﬁ wa. s}'r‘cuv; em_pg (s
cowerted.  inlo  kiuetic energy od—‘Hmc, eqwhbmum bos;hov\

At p,clwhbmtuw bosition, the bod,j obgcuy) oves 11 Hie
o]ob@&lfe direction, due to  Hae maumm k:mﬁc YAamy,
Hie whole kinehic energy Is cowerted, o smmd sdrain
energy + the body agaly return to eJlUlhbr:um Poslhoh. ‘

PDue to repeakon of si'nr'éd{tﬂ shrain ewergy 4 Kinetic emnergy

od. wovemand o elathe ocbj obout e e_cluthbmuw;
bosiHon , Vibrahon? are Mduce_d. M the, boobj

Tybes of Vibration ;

1. Free Vibration: Iu thids yibradion | o ey further extertol

forced  ore opplied ¢ o tter (}Nl"\-ﬂ“&& imibiol  olicplacemend
Hee body. Such type of virbrotion is called, Free or Nofusal
o\ftbra:hom dﬂlo\-ed, Hiat, }ruchome ond. other oue Mgiﬂf‘md-'ﬂ«t
freqoney o} free vibrodion 15 colled Free or natweal -frequency.
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¥ e AN
S B Torsional Vibrakio, ° el
Whan  tHhe parkicle o} shaft vibraly 14y

a. circle obowd Hay gy, of shatt, the, —A

£ . . b . ._—7@‘&'6';
e vibrakion s colled, Torsiomal, Vibrahot, R gosf»‘r’:?
Nofed. Haad, Hae shaft s huiisted. au A

wwishe d alterumﬂj v*equHuf s heaw /7 ‘
Strese s 0 ’

Terms _used. 1 Vibradion Mohom § \'A -

Feriod, o} Vibrotomn or Time Period ' 1+ i< e +Hinwe after

which He wolion, (¢ repeated Itself o The, e period is
expressed  1ny secouds .

Cyele s It s Hae wohon completed clLU"iluj one Hme perid.,

Fr‘aiuwc7: It is Hie b er of c7c165 ") One Se oirnde In
5T wat, Hae frequency 1< eapresced - M " Herty" [ Hs) .

IH, = | Cy‘l“/s('c .
h\"ﬁ‘\bh.'tlllde; It (¢ Hae  Wasinum  cishla cewent  from the
Wean poc'fion, 0f C,({uflr'ln"l'lml }msfh'ot\v]‘f ax.pregteds 1
"y limeters
PQIdeJ'c Motios | A\ molioi, ethael, l‘t‘]'ml\ ilstq C\jhi" Hee
-ﬁquﬂi&hm-- }ms:’h’n&?]-&{uuf. jialerval, of time 15 calted

beriodfc v bot o

K.D‘itjt’ff- of freedom, I 15 the MUY

Luwber o} Saclore uai'cly o a'n,h‘/nrmh.d

o eoclh o llvr oun defines the | e e Bvd <
C“W.,.lr,’(’. WA hioiy 0 ],,,“,/., | f\nq:!.\\“g‘.

LR A
} 'qs\\é

e One Cyele S
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Cavses of Yibrafioks— Sy -for~Vbed,‘B'o;;;.;_

- motor aumd st . |
71'46 a.xus o:fr‘ow pLU/U/L[.‘/lﬁl 67\’!—(11-1' mi5alt2mmt (','Cwéeslmm.or‘
OHW‘: il b,jd: Jarqer wisalignmed  couted maor. vibrohonal
\é}?er:??qéw%mﬂj/? e, Thermal expauion) 15 @ bu'a faCtDr‘
Jor wusaligument o
. ¢ Agter the Wear of mac B o
2cajlfr;\]ea\;bmiﬁ5-fDmnged area of roller beary
: ) m,HOV? ) ! ' 7
can cuue larqe Vib
Z. Loose Cowtections « Loose bearings , loose bolts can causes
vibration s - |
/. Unbalanced: Force (i Mackine Farts : The r‘ofahng or
r‘;tibr‘OCa}fMﬁ UM-lDa.Lahced force m mache COMbou&bd‘ can
cowe  heavy vibrations. N ‘
5. External Load, * Exfernal lood ov machine cancouses
vt brahons-. - | o
6. Lack of Lubrication, Due o the improper ’ubr‘mah.o,,,,
—{:\,.,e maclune part ge"fs frfcﬁon ound weear r‘esulﬁuf vibrohons.

F. Uses of Spur Giear . = zpoer .
Uses of Simple shur gears generate high vibration a3 |
compare to Helical Greors «

8. lmprober Foundation of Hﬂch""ﬁe: lwproper  mistull afion
of the wacline can coute wibrohon B

9. Use of IPoor material « Due to lack of I"lgldﬁ‘:{ Of\

1

maching  component thare wtll be SR v1brahous.
10 Ex cessive Clearance ' Due 1t the excescive clearwce
or qap behusen  the wabing parts, there il be vibrahions.

lune com/DOVwV-tfu the macluie
or gear Teetty

Y
e EewamSsel
.

FESTo e mralss mis 21a



i . ) . , . ; L .:",1“ . ‘(“\? \
r’iu»f‘M]cU’ Effects Ou Vibrakpuss = 0 I VA e g

1. Damaging Machine & e critical ‘vibrofions con desiroy or
dawmﬂe the wacldne ‘compomerds, O T

2. Exeessive Stress : Due' o f1up Vibratioug
audl Straun iy mackine componenty,

Be Redvetion in Life !
machive  compouent S B IR )
b, F'ouh'guﬂ Fodlwre . \/ibr‘aﬁon 15 r‘esboyu_ible for He fotique
foilwe of wachine componerdt w-lﬂ«ouj‘ Uy wwarmung o

O Diseomfort o huwmant | T, workey

Vibration,' reduces Hae, Céﬁaciﬂ of

, Piere wiill be ¢ frey

f 5 who work inan industry
ﬂef oh'scoij‘D" ¢

‘ vibrakion, tHhe prodyctio, of
lm,dusv‘ry becomes poor, becauss the producthag ot of 9 o0d
q uelity .

Kenudies of vibratiows,

1. Proper Balayycimi: We mut toke proper Connection foo
ConcemdTodion  on the unbalayiced rotak

hg ‘or r‘ecibrocah'nﬁ
hagesr wutuy Hie wackine.,
2. Selection of Grears: e slould pee the Hebic

power fransmission . The uvse of helical qear It
S5hur gear - coy

ol gears I

Hae place of

l"e,duce V'l‘blf‘dj'l‘ol’) as el og lolce .

?)./\Hiﬂu,mwf' o.ccuracf[: e showld, check e alhg ,
of driw'u? ad drive, shaft T‘e,gula,bhj,

4, Hij"\ STY‘EMf]‘Hq Compouents ., The watoral.

wed for tae
Compouents of waclyme ghguld howse lfu'alq sfrmﬂfh‘w
Meant, fhe machine  component e, withstorol wyt, Hae
e xcessive shrecses .




R Heh'_gal'él""’.“j: The Ltea.d] machine

5. Uses of High Streng
sl_m'u.g fo ebsorb the vI brodions s

should have helical
G-Pl‘ober Fouudohon . The bose fvuudnﬁotq, wpot whch
s Falled. ¢ lould. be riyfct.

Hnue, m\/j MaCLU'l/LB IS"D be |
Hie conuechioy points or

7. Suber vision of coumections © All
70:\4}‘5 wusk be, hgb\ﬂy ft‘)(ﬁdzo
8. Mowitoring of proper Lubricalron; Atte o specific inferval
of Hme, Hie \M.acl/ul/ve components clhouwld lowe proPe”
L ubricodion s | -



BONTT=5 Nomericd |

Qn. A distibubing mass of 600 Eq s odtniched to a shaff - The shaft
is rototing wifh ) radfs - The CrOr Of disturbing 71X

from the oxds of rotation 15 270m™m- The disfur‘bin?

ts bolanced by masuex i two different pleuss « The
Hae oods of rotation is 450

mas S
c6r- of the balonemy mant  from
aym eacl, o The balancing maHe! 's 15 m (Distance behueey
tlzg bod.o,mcinﬂ mated . oljs{r,'bub'hg i3 300 HM> ‘

De terming, ,

() Find Hae posifive 0f other plose. \

) ijm‘f‘u.de. of baidylcf-nﬂ makes ‘

a). Planer of botl,a,nciﬂﬁ MaLses ore on Hoe some Side

of the plame of Hae dichrbing wasd e

o). Planex of balﬂmcinq mayel are on eLther side of

- Hre plosres o+ e disturbivg ™MaM - -
CotCTN = Mass of on/balancad,(dishwbiﬁ} ’ R
e A Fe-y  —lx3 B
r - Pahwe of rotahion of o T A B

mats / !

@

m, sm, = Maud of Balomeing masi.
!

ro, 1 ° Radiw of rototion of makel i)y M.

from. The olu,e)sﬁ'on,
M = 600 leg , 1= 270MM z027m
V‘,:V;,:%D'mm —o-4s5m |

x =z I|-SM™M, j: 200mm = 0:3M

Now’ fUV‘ ctohic bod.ahc;'nﬁ’
FG ‘i FCL - FC'
> mr? + Mmna” = " e

':'> mr + m}r".b ‘-‘—M,V‘,
- 600x023+ Mix0ysS= OFSxM,



= Mm,: M, + 360 -'@ | ﬂwM aboaf';é;;\ :
Now for dlf-ranuc bolw-chu} toke ot bl O
> ml‘,@éxue = 7’%’193‘:?"7“ PR
3 = T K o-yaxi=5

~

GODKOXZ;: ! ) = : -
uo s
= Ar o /
g, = SOLIEE = 560 &
T 0B,

e ﬂfwww«f OJ)OLd 0

Fe, x O 7 + Fey ¥ 0B°

2
= ’mr*cD’xog - M oA

.ys .S = CooX 027 K03
= 'mzxow ;(cb




éhu A shatt 1s Y‘OtU-H'ﬂq ol & UJ'“]-D”‘” L speed - foubk
MO ex Ty, W, M3 wdm? O{'WW'S?Okﬁ,QSokgjgéo
by 1 390 kg vespectively are gﬂvfhad rigicly to tle
Sholt « The masore r‘o‘rahmg m te same ploe . The
correspongding radiws of rotafiory 0re 200mm; 150 mm,
950 MM ouad. 300 MM . The am,glemde b] tleSe marted
aith hovizontel are 07 ‘*S"_r’w' curnd 255 ¢ r‘esfﬂech'vdj’o
Find (1) Maqniﬁuie. of batamcfyj; AL
W  Fosition of baLaMcf-n? mamf if rt Padj'uxofr‘ofm/;'o,

\I\S 200 mm ,
Gurophical MeHand,

3.‘\0&}4, ™, = 30D k€’ m, = LfSO(C§) ,'77’73:360,(’_9 ' 77),_/:3_90

g .
7

¥, = 200mm -0:2mMm

v, = I1Somm - 0.]5m
'y = ZSom = 025w
I"‘V ~ 2300m™MM = 0:‘3mMm

Now, calculate cmfr:']‘u?cu( J%W_a ; Fe- 'mnq)l’ it s clear
Hrat '(Dl" 35 Some and. coMmMopY) for‘ olL ﬂ/\ﬁmuei(baeamg
oll Hre mawes vorale on e sane shaft), Lence Hure fs
o weed o ceeri e 'QDL' e qull Concen/‘rb.hm? on Onlj(m ).

'\/0‘“’ m,ri = 300x0:2 -601:9—779

m,vr, = 450x0'1s = 6?-513.9*7)3
My y = 360X0°25 = 9o é:g'»)
myry =39%x0:3= [17% L;9-7n
~Now jw‘sﬂj we drow Hw space Ouag"ww. 28 e wyll
represemt the position of all  tiie mastey .



\ O
el ol A l:‘fov';zoﬂi tol Line ]O A r
| ™ =300ky

t
. N R f
‘aN | ~ i UF

)

_Shace Diagram
Yy

My =390 l;vg
‘ /
@
®
//

/ |
Now, we cwill draw force polygon wtla the help of dates,
M, r s s Myl and myby c Take 6 suifeble scale for
| 1 ) N y A ) IR

ne drawing of foree poggon:

|
|
2 55 20 - |

Supbose  €0kg-m =3em 2
o lggrm = 0:05m o (L

S 65 kgM = 33757
_90 kg -m = 43
“'}k"] - =585

Firshy draw e horizonfol WMMM |
Te o r offor thus droun o Han Mg AR,

‘ \ ‘ Q_OG. l/‘).x“ #
 wrth refeence M, auth given W’Z;XLF‘;_"-_/:\._;Z'_SV‘
Oa -3c¢cm y 0 ’-’:E’I a

oo = 3-375ecm
bc = 4.5em |
col = 5:95em |

h



No ted. that , force boljg.on is not comple ted CMfC'Ofcld)o
hewee Hae gjsfem < ot bodouced (wibalasiced) » Im orden
to complete e 5y o) boanu,,“}ah \w:ull’ close the /"0[75'007»
T Join Hae |aet vector 'od |
The clo.sr'wj stole of e poly gon 'o&’ represesds Hae resultant

‘.

0 0:05em 2 b kg-w

00 b gem = BY S kg-m

Suppose. mou o f bolj,an(fy\jr may 1™ anfh rodiwos
/l’bh)lh‘()ﬂ ff" 0 .

From tae 7&& , P =200mm 02w

| | y

\ |

So MP = Mao2m=s 243 kg-m
™= |[FY Lg ; qy)aail/\i”u.ﬂlﬁ, oj—balw/)cfw] nMays |
Now, we wull i e bosihoyy of m = ]79%0
) / vl
Mcaédf& e w/\.ﬂle |m,u.ie b:/ fe' wwh, X'O(Jase Bj
Hag measwremeont ;0p)%,
Thu for ¢ omplete bolomeing of System , we oo dd a
masd of M=17Y kg ot o oumil,_e,n of 20l ‘e Ha X-00Us .



ANALYTICAL MeTHOD

N11TFGin 225°
J\Qo Sin0°

A 908II20° e

Cocos0” g3 -sLvB S _

f Ty = 390

7 390(‘.25;10' 1 kg
1T+ Cos214" 113 kg

N

v

2 peswlhunt, = JP 102 / R
= JBavEri res? y |

gy (readhebg  CBaius:p
- Wbodouwrced, may ) | ('m)
Nouwt, ¢ omple be baloncimg, ule el auddl o bmguy‘f PotA

ot a radiwt of ¥ =0:2m
£, £-239Y-8 = mxo'2

m = [ FYkg
¢ ba,ta,mgfm? mat will be ij#oﬂbbosihz

mm‘mdﬁ of bandemc 1‘1«7 Mo

NOLU}H/\L bosi}‘l‘O‘V) o
Y‘Q&U.U'U“/‘} Ojc MWC&%M [’1!61

4o, Hae
| -t Lecwllard of
C'WQ;TMQ ) __'é__éi f"<\ . [ twnbolan ceyl movte
IR X e s
0 7 8rug

6 - 20¢63FF° |
fosihem, of balﬂ"‘c'\"‘ﬂ L L’Salwfte.iny Mots

A- 130°+60 = 200+ 16317
~ 2010 °
D
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UNIT-4 Nomerical ERIR
l-\l—umerica;l on Simple Shoe Brake A il SR
On. The brake drom of o Sh’lglé block brake 18 lmhh%‘ﬂ m
i Cews direction - The diameter of drum 16 400 mm P

force réquir'ed- ot te end of lever to .opply the. brake 16 ?OONa
Angle of confoct 1s 30° , lengts of lever 16 Im °TT4§ livie of
action of Jruyu]e,nhd braking force is below o distonce of 25mm
and. the distanmce betiieen Hae.f—aicr'c(m centre ocud central
line. of block is 300mm . Determine Hael b‘ré&,‘him wtfor'qule if

4, A

' . : R =
2| VY Ty AT ANY i, N ‘)

COﬁf"C"el'\»\(: of fr‘fch'on 15 03+ éj_____ﬂ__ L
Qiven , “ : O‘f'";&"f" g il@;\ VP
N = SOOPb'm ! ) - ) R /_’% \\.
drameter ofd.rumld,tllOOmrn‘: 0+4m SR /,.
Y \ r
~ Fodit~of drawm, = 02m \_\_4,//
28 = G@=2n 30°, ? CeHe
L= Im ) E IS

o = Q,Smm=0-025m
% = 300mm =03m, M =03, "
Jpir
LtHa
= 0:3x300x| x0'2
03+ 0:3%0:015
= 58.836 N m,

Brakmg Torque , T =

Taking moment of all forcbs about fulerwm 0’
RN;()(,-{—FJL-XCL':PKLQ ) |
3 Ry XX tR Hxa=PxL

l
3 Pyl tH) = PL

3 Ry = PE . 3ooxl -~ 915-6098N
X4 Ha, 0:2+0:3x0:025 ‘-

S. Breking Tqu'ue,T:for' |
= HRyr L‘
= 0+3 X9F35%60983X0'2 = 58+53¢ N




Nomericol. Baged on Pioted Block Toreuld p - TIMNZ]
Qu. Diometer of drum is 250MM amd. aru_ﬂleg,of.contgqtu!? 3({\
s applied ot fhe end of

If Hie operating force of FOON ! ;
lever  and co-e,ffl'cl'eJ«f of friction betueen dramow.d. bﬁ‘aﬁ,ﬁ

s 0:35. Determine the torque ‘H‘cmsmﬁtol-'ﬂ\e lime . of
action of h:_nggﬁil'o.l. bf‘aﬂﬂj force PaSSd-WOgM o distasep
Oj’ soem obove the fulerum of lever 4Lf,n3ﬂ, of {ever Is
Lsomm and Hae distumce between Hae fulcr‘wawi_cenfm
line 'of btk (5 200mm « The wheel rotate in CoHe direction.
Qivern, | S -3 | S
diameter of dram , d = 250 mm = 025 m
amgle of contact, 20 =90° 5 M= 0:125™ |

P = 700N, N L+ >

M = 035 L, x 2L

. s 2R . - =

a = Sowmm =0:05M - Q SR _4,.-52 R f‘.\d_u__> VP

L = 04sme o> N _w\ﬂ;’f\* t

% - 200MmM = O‘?.m, L /E\ _— \ Q\;‘\; '\‘:_‘
-*26=90", 28>60° - T . 20x60°

Equivuiﬁn!c coefficient of friction,

' Z-l }LSI‘WQ
N & c-lisis
ﬂ 28 *15m20
L xp35X 5HM4S"
90°+5m9o*
- hAxo-35K¢ Y5
N, b & |

H' = 043851,

Now, taking momends about'0’,
Pxd + FtXOL :Q,J)(x,
S Pd + HRvo = RNX

2 Q,\[ s PL - F00X0\sS 3o :’;L,y_.’-\}/z

A= - = -
Nous Br‘e}a.kJ-nﬂ —}%rq};f)’ (02 -0'335lxp-05) | O IFSO’H,

T=F xr MR
= 0.3851x 1742 886 3 X 0:125 = 83:3934 Nw

-
-
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|

- Nomerical on single block brake,

On. The diameter of Hie drwm is [3omm aswl Hae le of

. \ . 5
contact s 60% |f Hie o}aer‘afm{] force of LooN 1sapplied gt
the end. of Hae lever and Hae coefficient of frichon between

the living 18 0'3.Determine,

The torque thod may be trawmitied

by Hiwe block broke.
o L e,
(3‘\\,0,\ ) nJETTI X TP R
Diemeter of drwm, ~L 5 [
d. = 120 mm = 0:13m P A AN
. | S Ao
26 = 60 o) L EREN S
- { ¥ g
K= 4ooN | L
H = 0% Cihl
L = 200t250= 4Somm =0.45m
X =

200 mm = 0:2m , OL= 60MM =004

°s Breoking Torque F = ZXPLF
i Bk aa Xt Ha

03X 40Ok 0*'4Sx 0¢9

02 + 0:'28x0:06
L ge
Olilg = 222 935 Nm
Nomerical on Band Brake

\!

Qne A Bond broake act on the 3/4Hi of the circwmferamce

of a drww of 450 mm diometer. The bamd brate provides a
bpmhnﬂ torque 0f 225 N-m .« One end of the band is aftached
to afulerum of lever and te oflwr end is attuched at a
distance of 100 mm from the fulerwu. Force i's applied of
a. distance of 500mMm from tae fulerwsy « M =025,

Find, applied. force for O A.C.l, wd &c.d

Qiven, from Hhe question, the band brake embraces %-ﬂ—- port
o} wheel drum .

S 0= 3 k360" 270" = 47124 rad,

Now, suppose T, Tight side Tersion,
T, = Slack side Tension,

\




i daald elpis No
T pHe ESISER T
é 'ﬁ ) e - > -
] * ll y :
=2 e i, 6015)“!?/2 5 el
T, = 22482T,y -0 \ :

Now, Breaking Torque

To = (T, - T, ) 0tho

225 =(T, - T) Q-‘z%s-

T-;"Tl = _L'_‘S_.Q_ = F'OOO |
0.4 | . }
> T, -T, =JooD 5, -

=) TJ_ (2.2q82) - 1000

5 T, = _looo _ 4. : o deaa A
2:.2y32 H4 8

S T, = 4448 N

1& ‘Q- Y|
. ‘ —b-> f
o N 2T 328 o P e
= 444:8x3-24827 A B ».\Hl_‘av‘er/ﬁ
A b . ‘ |
= 'Z‘fd”lf"B?‘N L/./ e "‘»\‘ITQ, el h % \
O ln AcCeWy Ao Pepprifiylo b o
= b . . (\ | ~Qv ¥ "/ “ / ) | \ L \ {
PL =T \ / \

P = T%L b | ~y ACH L/‘c!w
= L{H&‘BXO'I s 88‘36:_’\1_

0-5
@ ll/\- C'No' | {
PL =Tib

P; "r' b - ’L‘[’fll' XO:I
O-5




qumerical on djﬁev‘a»\h’al Band Broke ! . ERR N AN 1
Qn. A differential Band Broke hos am axngle of contaCt of 225
Diameter of drum is 260N-m « Breaking Tomua s given at
350 N-m gind. co-efficiont of friction Fssivm ol 0:3.
-,T"C distwace befuee, ‘H’lﬁﬁi—lﬂ"W ound. r‘:'?l/\f erd 'of boud
'S 35w . Leﬂ?ﬁ"’ of lever is 500mm. Find, :
) '
k." F\"b"e,c‘{_ for'cg, f-oy‘ C'N"r\o'fﬂh'o-n Oj_ ’_-f—LI/LC&&- i
Y Condition. for Sdf_’oc"q-“ﬂ in Chlrotahon,

a‘l\/w, 2

6=225" = 3:93 rod i?‘b ke T
b=t = ° 8 g/ . £ g-.‘:{ —
. T?’,..“..;} 18 Y |
drometer of drwy L/ | / \llr q: p
A N
d = 350mm= 0-35m / %74 | \‘ |
iwin T SRASF) ;IM
Rresking Torque, \x T .
Tg = 350 N-m oW S

H = 0:3.
Now , \ et T - T,gl,\f side Teruion
T, = Slack side Tengion

. T . eﬂer _ p0'23%3:93
TD-

T; :B.Q,SH TQ_ ’ -@ ' )
o: TB - 250 = !- <L L i. N J ) !
D (T, -T)r = 350 ARSI IR PRV T
0135 . | i
> Crl"”) 2 —3—50"
3 T‘- - B = 2000 '
L) B.15|IT1-T1 = 2000 o |

25 T, = 2000 - ]
1 T 615:176 N

5T = 261519 N



_L;l) C+Id+ Potphon of wheel ,
Talf-ivuj moment o1 oll Hae foree about fulerwm , 0

T,xa = T xbtPxL @

S G15187x 015 = 26154167 x0:035+ Pxo'S

7 92.2F = 9153 + Pxpes
2 P = O'?% - 2‘.96"\/
0:5S

(in ReEmatts We hove to s tuke condibon of Self lockoy
in coW- Potabion of wiheel, |
Taking tle eézu@hbnﬁ?_)\‘ﬁ
.:. ’P - O :
S, Tha=T b
2 T,0A =T, 08
2 OA =T, xoB
T

= zeis-ngjx 003
615163

0 1438Fm

= ”—!911)(72’

1\

—

awrd. Bleck Bratke |
5 blocks , each of awluch subtendt

1% ot the drwm centre 1s applied toa rofaﬁyy

druw of diameter 200 mm - The blocks arel00 ™™ Huck « The

' f hove a mat
" il mownted on the some shaf |
drun ond combimed pad/iwt of 9y rotion of S00mm

of 1600}g and. howe o ‘

e Awo ends of the band are attached. to the P8 on
Hhe ob};os:'{zz sides of the brake fulerwm at a distance of 35mm
amd 140mm /frnm fle -/uLcrww e The c.oefﬁér'epf of fr‘fCﬁon
betwee, the block and drwm s foleen as 0'3cAfvr‘ce, 150 N s
applied o the breok .




rind, TS Rk, k)r‘w':i"‘-j torque.,

(10 The ou»‘ﬁulcun retordation ‘of break drun, -

0") The hivne tokern, bj Hae, 5js+em to come to f‘ﬁS{'f"o’m

e rated speed. 0f 240 rpm
Whed.,  rototes with C» Hrgfahono

Jiven, from e Ciux,shonr A

n - Nwﬂber' of B'OCtS = '2' N o !
20 =13°, 6 =9°
diameter of drwm, d = 8oomm;ogm
Huckese of drwr , + =100 mm =0 M JER
total mass, M = 1600 kg |
radiwt of gyrahon, k=500 mm = 0.5 ™
AO = [4o mm =014 m, H=03,

oB = 35™Mm = 0:035m , P'= 150N

I}
t=1

Xy

1
i

g, _
0C =800 mm =08 0'055/,‘ ‘/{é . }l[
o e v
Diameter of Bond, A\O_ =
D=d +2t °l‘(To(.5‘oLL\
=08 +t2x0" o s YT“(T”}M)
7 AERRNNIEREE
( e e =ik |
Radiws of Bovad, = 0:5m (¢ /KC,/N. i}
Nout, we knouthe reaction N - \

n e tuleen Hne hghl' {Q'YUUOT\(TT)J

Ve d—>
oud. 8lack Terslon ( To)e é_—*—“:D’—_)/’

Tm | + M Ton 0 )”" | |

—
JEE S

To | -1 Toun®

& | +0-3xTond >
/‘,_::’ } Cl-O'BKTaMB.
Ty = 54%

= O-rn . 8437, -0



Nouws 'h'llf-l%? ‘Hre momcnbs of’oll the for‘c&!. o(_bouj-fulcr‘um&k
Pxoc + T, x0B ='ToAO |
2 150x0:8 + T X0:085= 014 T
lo = 120 4 00357,
o-14 o4
85%-1429 + 025 Tn —@

= 57428+ 0:25%3:13 To

3 Te
D To(l —0.%825) =857:14 | ) SRS
= 85714 39pp.97 N e

= TYP = 2103 Ty .

=213 x 39Yyp-8 7 [_Tlglf\f 5-‘0[;3] \

= | 2.334-9231 N

Bty T )
i | = (123349231 - 39403%) . 5

=4197-02 Nan
NOCU- 5!,119*)05(’ flfbe, S%Sfﬁm CO'ﬂ’)ES m re<t f'n '{_'Wlé’, fé&(‘.

with imuhol speed of 2410 V‘b’m B

- 2A K2l
o inifial omgular speed, c; ZAXNO 37: 25. n33r‘a¢

|\,]

S e
ﬁnol, CLVL?LLLOJ‘ 6}36&0&; Ojf O Cb&caUSd éySfmeS'foDS)
a); = o) ot ‘ |
O = 25°:133-10+49¢
+ - 25.133

= 2.3
1049 96 Secondy

-
- —
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Numer'lcaL on _simple plate clutel

.Q"I\ SWL(]Ie, Plafe clytelr , unthi boﬁa sides eJLfEChVG— ”‘*‘U OUJ'EJ”

OJ/uoL mne,r‘ diamefer oj 800”mfm ond. 200 mmy Y‘csbechv
TLVS T™MOLU MM iy\h_m,gi{-.j of bressure al‘any bormL anO'r\J‘acf

Surface is not to exceed O+« N/mm2 , Coefﬁc:enf ojfT‘rcﬁo'r)
s 0+3. Determine the power trasany thed. bj clubeh ot o

s5pheed of 2500 rpbm. Both si'de X/
b ' g pethere® ™ |
\ 1 i ,,r‘f"f?‘“?\f‘."‘\
g'm /) - , : '“*f"-'/: “7*\ O —-..L_
d, =300 Y = 300 mm =03 m || - /}(\ (\ T {1 é_ 3
r o= 0 t N N S
, = Ot /!j N 7
d—‘). =200 mm =0 “9 L I‘L"i (AN \\,-_,J,,.,e",i dl |

o =01m
ﬂ‘: 6:3, N=2500rpm

oo., O) = 2A N = 2KlSO }
== -?8\2‘: 2 61395 radss,

r\IO"JJ J&r'o"m Hne czu,eSHOY), mnw‘mﬂvr faﬂt&suyz ,'-?J'Urufzy IS O./,\// |
mm*

= O X0
P, = 01 X105 N>

Lresmas Pod fus (ry) E‘W:re, u,uN be max . Pmﬁw’ﬁ(ng
Now, GLH ing w,ufor'm wear Tleop,’

7’ o
Py - Covustand | |
Pvox I, = C I \‘Now, Pouwer Tromgmithe d. s
S ¢ oz o:lx108 X0 R SALI
= lOL'Nl'm ':'235‘,&9[(')&26’%?99
Now , axtal Jrl«ruﬂf:;f | P = 6legu-9y Nm|<
= o RE(R-1) = 61063 Lot
- 2% 10Y(0:15-01)
oW T 2141593 N

NOU"“I +Or~qlu_f, %MWH"QA,&
T- ;}LN('"' 1) xmn
- 0.3x3141:593(015-0D) = 285-619 N-m,

2




Qu. A 6mlee, blote clutch 1s Peqwf‘t’d o 'h‘“mmt*
looo Y‘b'm

h%

The ) ')r'gggufe IS l‘lTW'f'QaL to 70
The fm&ou« Poudius of plate s H5 Hmes tw.’» l"adml. |

(. 05' frichon surface .« 1§ H/w botir sides 0f Plate
are e\ﬂ'eC%‘"& awnd coejflmw Oj fﬂc’non 1S 0025

Find () 1mer oud  outer rodiws of plote aud mean radiu,
- V0 Widhe of frichion liwing.

- Hiven, b e Tranmalted, p = 8 EN = 8000

\ Priax, = 70 EN|[mhb
= 30000 N|m?2
M =095
b = outer radiu
o = e radiwd, .
Mewn Radius :%L N TR

o.a L'.5 F‘.i.rz

-
—

(rn-h) 2 ‘
&V“ -+ rj,) 9 r —9n |
=) 8r°' = 10V

2 _ @ l-28h -0

¢ 0

Phr\.ll"l. X!Pf), = C "@
Nouw, P\mak load. T C(V‘ V‘L)

= 27N @ Puax f L (V: msrl-r*)
2 2R X F000 X r”'xols
W = 109955 FHRINT,



1%
{ ,
2fhiaar Tor-qu)e ramgmitted.,

T - %HLJU‘H'”})’Q

l

- 2

[ ]
¢ o

0.25 x109955- 7429 gL x (1'25/ +HB)x2
T = 6185010537 13

Nouw, Power Trmmffe,d, !
P=Txw | |
8000 -

i

6185010537 ;3 x 2471000
60
pS - O-ootzaso_'m

o =01073 m = \@7 3 mm = I r‘a_d,g_ug
n =1 LS Ny

.

| 25x 01023

= 01341 m = 134 kmw = Owler radiug
VWb, of friction livung , ﬁ
‘r‘[“‘ﬂl’: '3(_1’_,0‘7“93'

- 96 8 Laakte
Numericol on simple pn/of Be,a.mvuj

Qu. Estimode Hae }:;ouu/u- los{- lY] j—mchon f—or@ U””ﬁ)"m
bresswre  oud @ UVuijrm Weas,
A Verit

| ok shatt 0f 100 mm, d;q,meJrerr*o’mh of
1300 vpm s q ﬁod'jo# ~&tep weont
o Joad of ISKkN . - 005
Qiven, N =150 rpm
D -loowm=0um
Pz 0:05m
W = 15N = |S000N|
}{ -

- 005




G) U“"jﬂf‘m Pressune T""“’”ff; LR
Total fricth'onal torque,
T- ZHKWR

-2 xp- ostSoooxO 0S
_‘-3

-

= 25Nm,
No L, Pouj.ﬂf‘ ,C’S'E'} -
l‘ﬂ&ﬁhh'm’) PfTLJ
=T 2AN
60
= 25 x 2N150
T 60

Pz 392699 tatts
(W Uwiform | jeq, Theory,
Total fric Honed torgue,
T=L Hie
T = 1875N-m

Y

Now, Py e fost p-10)

' etory ?
i1 Jrichon . 1g.5¢ X 2KISO
— 6o
_ 1F671:45863 | 554504
B 60 . watt

}

Nwmerical on Collar Be,amyw/ |
Qu: Iy a Huwst bmmy\ﬂ de"erlwd cu«ot nferu\al

diametan axe 320 mm ouwdl 200 mm, Totad ouaal
load s 80 kN aud irdersity of presswe s 350
EN [m> « The shaft rotules ok Loorpm.M=0.04
Coulcalate Hae power lost M friction e fypal
humber o) colar r“altq'red.*




O . 3 "\ s« 3 3

g"vw’l . \ .
@,x}\@;r‘ml oU&ltM&‘{er) (L ) = 3),0 mm = 0392 m
o Byxbervied. rodliws R, = O 16m
| "Fernal, doureter, d, - 200 MM =021
Sooinkernod radiu Py =0l
W = 80000 N, p. 350 000 N/op2 s N = 400 ppm, H =006,
FSS Wring uniform brecsure ‘H’Vw"‘j )

T 'cHo’Y\&l ‘ 23_213

otol. 4r 9T = MU ("Pi—l?;)
‘tor‘qu.& o b2 X 016>~ 01

-2 xp. 20000
— 5 » 0 OGX o‘,él__ O"l

Se T o= 6235-12 N-m
Nou}, Pe user
0 LOﬁi ] P: TCD
= B35:2x 2R 400
60 y
SP = 2660203995 it

Now, guppose ok, there are ' ywnber of collars are
vs ed. Cleomltj all the colburs n)  wull dishributed Hoe
brescure equally Ohdw/u'formly "

<« Lood. percolar xm = totyl loagd

P x W(Qll’ﬁof)n: N
L. = W
PR (R*-R)
- §oooo

JEr T AN X (0022 01%)

,.ﬂs’;.‘_.s“
® WP 7 80000 - 466
131s3:00

- M =5 collars are uged, ,




Qu. A comical pivet auth amgleof €07¢

as 120 SuPer"f

verticle shatt of drometer 300mm - 1T 16 subjected o N\
QA lead of 20kN-. Co- effrelent offr-:'ch'ow ’s 0-056peed,
of shaft s 210rpm . € adculake the power lost «

() Uniform pressure @UJ"JJLD"‘”” uwseal

Jiven,, Cance /\mﬁle ah , 2 = 120
S Senu- Conee w«ﬂle , o = 60°
":Dl‘a.m‘der‘, Dz0:83m ,H=005.
N = 210 rpm IJ =20000 N
(1 OUwniform pressure M”j’-' -

T:%}‘{”\’RXC&S@CO( B
- 2

3 X005 20000 X 0-15 x Cosec 60°
= N54F Nm
Power lost in friction,
P:=Tdd o
= ll5Uz x%?%fté

= 2539.32 Nwm/s

" D 53932 (ot
‘l;j U'rufor‘ mlf\’ear Tl/\r:or“j,

T=> LM wWR xcCoseek

-} x0-05Xx 20000x 0-1S x Cosec 60"
pu

~ 86460 Nwm
Pourer loat Im fPft"’l'on,

= TU) ,ZKH%
- 86'60/\ :—6‘_—-—8’:"“’
- 1904y 3 N/

= 1-9049%8 Watts

e ———— -




glwmerical on conicol collar Bearimg - BIOI G o o

Qun. A conical, pivot with aungle of cone 04200° supports o
Vood. of 13kN. The exdernal, Fodiut is 2+5 imes Hue Infernal
rodiut. The shaft rotatt ot 150rpm. I Hee mbenity of
pressure  is 300 kN|m2 esd K =0.0s Ahe find the powen
Loete |

Qiven,
2« =100°

°c Oenu coneg Angle ,={ =50"
Loow., I = 19000N
externol rodiws = R,
Ivbermals rodiuw =R,

j:l"o’YlfL Ciu,u HOV) .

N = Isorpm, Pressure, P = 300,000 N/

m>, H=0.05
Abbljw\ﬂ Luu'f“orm lpressure H/uz,or‘i.r 3 '

P-_k ,‘
NS
300000= __ 8000  _ yg5000
TebRy>-R)  1smoR)>
2 - 18000
5 e -

[ON\ 20000
Ry = 0-060314m,

R,z 2.5xR, T 0IS0786m

N ) \ . { 2,; i)
ow ]Lﬂchonol hPQM, T- %—_}4 N (QQ'?_—%?/)CMCSO< ,
TR
T = Z¥0: 05 x |g000 x[0*1507°-0-040?

>
. 0:1503* - 0.0603>
T = 131:5995 N

~50S
Nout, Power Logt, P-Tw = 131S99sx ﬁ—ﬁ%&
— |21.5995x S/ ‘:2067',6&&0#_&

CoSec &




UNIT-i Numerical.

Qw e mase o} ﬂymhcct of engime
e radiue of ng"ahon 15 1e@ 9 o | f tne "“‘W-lhuu\, |

ﬁu(‘ho‘n of C)\QPJ'J 18 S6leN-mMm oond e Mean
(s 120 rPme. Fimd,

1 s 6°S tonme R

Spred of Hae engine
O Maximwn and PUNEMum s e eol

@\ CO-CJ{!‘C Veand- 0'.[ fluc heachon of g}:)rr_d

(ﬂ" NMeaun  kinehe ene " Y oj ,Uyu.thfcl,.

Jiven |

Mass of ﬂjwlwd, M= 6+5 torme

= 66x103 Lo

e M = 6:,‘00 L._?

Kadiws of cﬂr‘cxhbﬂ, k = |.8m

Mcnu'nuuq -{IUC‘}LLuh‘oYI O'j’ ene,h.cn?,

AE = 56 2N
AE =56 x10% N-my

Meam Speed, N = | 20rpm

Now, ., _ b
e AC=Ted*Cs -0 T = mass moment of Mmerfia of

ﬁyu}fv\cd.,
. = mk*
. I = 6500Kx .82

= 21060 L’cjvm"

Now, oW = Mmean a,wjttLCU" \fc.locﬂtj

= D;E_N- = L‘ﬁ
60
W) = 12.566 radfs
8-
0 sex 103 = 21060 x 12:566 x Cq
3
CS = ____5_§_§__,_.Q———--—- = OGO’GBL’;

21060 X 12566



e o C-S - N'—"\{_‘_ "JWE’ | 1 I\ }

° N - N, = Na')(b" S':eed v/
0:0168Y ':_i\'_l‘i\’.’- ‘\,Q_ = Ml"n.' S’DQEJ{ \ N

120 N = Meam speed !
N -Ny = 2:021rpm —@ Wy 1)

s N+ N, = 2404202
) 2N, = 2420y

2 N, = .Z_L%"_O_H,: 1910105 rpw X2 |2) rpm

PN = 198.98498 rpbm g9 rpm

N
°Y1 Meos k-E o} flyuhed
E = i}:l‘ Yoke
- |
= = 21060K 1215642

= 1662732869 7
= 16620733kg
Qn. In a 'inrmiv\q 'Tmmem}—tcgb—‘o.’r;r'am, Hie areas obove and
belowr 1he mewn torque line taken m order are Ltoo,
1150, 1300 and 4550 ™™ respechvely « The scale of the
'iwvu'm} noment: oh'mgr‘um are ;|
Turw'vu] Momesal, lyom = 100 N-™
Crank. &hzjle , lomnm |2
Find the man of flywheel required to keep the speed
betwear 29F and 303 rpm. Radiws of gyr‘o.bbn I1s 0525,



Wen . m
Jven, Madriyum 6beed. , Ny =303 rp b
Nq, b qu'r' 4

‘V‘ﬂ YM'YVH’J/\} OIJ
£ cHhoo™™ -
g /~ B, S \j)u7§m
A (- -3 /ﬁ»«'
N 4560 mm*
Nnsomm
— Crank Am]IQB

Noas ,let Totol enerqy of pomt A=
Total enerqy ot point '8 = £+ 440
Totol emergy ob point ‘¢’ = £ 1 39_50-[6'(‘4‘100— HSOJ
= £ +3250 +1300
= F t+ 4550
= £ f96§orl(ssv; £ .

Totol enerqy of pomt &

Total enerqy o point €

" Moximum fleeteahon—ok energy, ab D = £+ 4550

My el j ER of€ ='f 48250

r\/OCﬂ; \ ), |
'Wlooc.fluchﬂﬁo’“ of enerey; AE = Moa brergy = Mim Energy
- E+4sso - E -32s0

= |1300/MmX |

t: A :’ _75-1_0
E=1300x 5 N-™)

2 2268 <928 Nbm
Also, NE :ICUZCS N
00 62:928 = (kW ¢s —O
Ny #Na o 303 #29% — 300 rpm

Now, | 5 N =
Meon Speed,, y = ] 2 .
W = ZAN . oR = 31416 Ped/s
C‘ - '\J|'1\1?-_ - 6 s .o '
S N - 300 o 02:’



Puii\Yu], i'ﬂ QJ.] 25
2268 928 - "mKOSQ.'Slx@).LHg) \\" o alatealyD L 0O

V7Y ) 1OV

2 M = Qite 033 tﬂ |
" mom of flywheel = LI7083F Lart)

(2]

——— —————

Qu.The flywhee of a1 engine hai a radiw of gyration of 4m,
m Mo 2500 ‘:9 Tle Shlfh')/l? 'f’Dr‘que Oj‘ C}/L?rndlg

1506 N-m  cuad may be amwme comiwd* Delbermine |
) A‘Ylf}ulﬂ!\ accelerotion of Tf/\eﬂjwlnfd

@) kinetie eergy of Hee f‘/jl,d-[/\ﬁd after ’O sec ﬁbm starf,

9uf04 K= 1m ; m=a2sep leg,

T=1500N-m
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Tueory OF MECHANICS 8 MECHANISMS e T,
UNIT-2 T sevrd 3 | RIREERR
Qul. Write about belt drive moderiol ‘osed 3?“ belt d""”’& "—{;‘_jltf
of belt drive 5 open bedt oud Ccross:bet d}ﬁr\fﬁmffsl apblication,
Qno. Derve these expression, " o
°\/e|oci+‘1 Ratio of Beltdnve 'y YA RV SR,
2 F\'nﬂle of confucfﬂab i (v 10
. ngw of Oben belt =
: ]eW]-Hq of cross belt | BRIL
°[Dr*'|\fivui Tevgion i belt 2 g TIAY
e Moo A Mim" stress im belt R T
. Powrer Tramgmission in belt
° |%inL femsion m belt . o
Qn 3. Write aboud on  rope drive wth ﬂ/»u'v' types and. Qpph'cabb
of rope drive also for both, fibre and. aure rope drive «
Qu-le- Write  down fle qear Komencloture and terminology:
And. clagify qear on different poinds -
Q5. Exploin qear 4rain and its hybe. Also dertermine
Hie velocity ratio for ol types.
on . Write about chain drive with -advankager cds .
dis-advomntoger amd @ro selection of chain.
UNIT-3 |
On.l. Write about ﬂju.th.&d. wuth 1+ applic aboy,

Qn.2- Write the Qovernor withy ik eat ghetch and
(.Llﬂf‘!q'ﬂﬂ with 1< all, fUUJ" J—jpe,.s,fﬂlso write its abbh’Cahby,,
@n- 3. fDeHnﬁ, O H e,llc‘]ld of qoverioe , @S'GEVe ,I# ’@qu'li

b brus,,

(1Y) sensi hver'ulsg of gover ror @Sfubih'fj 0f governowr K

@ |50 clurovus m ayui@ Hw«h'nﬁ In governor ’

Qn-4. te do |

W-H. WJm | (LU/\. 'H/LE. dlffefwce. bQ’hLLC(I/) ﬁjmtl; a—""‘d\?'t)t/%rmn
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~ ONIT-4 EME A M L aa AT 3T ol

Onl. dnite the fuwichion of br‘odac,s . d.gmmtefer and;
also define both of Hrem , - ity flacl e I qu
Qul. Write dousn thre tybes of brake ourdl e,qu,ahon for“
ol four 'hjbd Alsodbf‘lve thame | (L i)
Q3. Write the tybee of dﬂmm%omzhzr wid Hn mmwfékafclq
Q& Explain the term clutth auﬂ, i £ ﬁ!}ae,saho Bearing

auth thar }-ﬂbe.sc
All Numericals are.im\borfquo

UNIT-5
Qn.l. Explam baiﬂﬂcm,g N dgeb.msO solve wawrtcaL
Con bcLLULMCIYtﬂ wifly, both McHADdJZ Hmlyhc'al- and

q rapical Tepresentation me,ftwaL

Q9. Write about wi brodion and. lfs Hbe:;’.
Qn- 3. Explan Causer, effects and  remiolies ofvibrodion.
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