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- Concept of Simple Machime
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& Smple machme may he de(imed as a device which
Enabies U5 to do some ustetw wosk at Some POt ey fo ovencome
.Reggtam‘e Wwhen an effoost o5 Tooce ts applied o M-
|
ompound machine
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W 1e congréﬂmg of a4 Mo.of SiMple Machmes which enakie usz
to do Some usefn womk ar a betted Lpeed.

L #ing Machme

16 a device which enable us o hft ¢ heavy load ®) by
,appletna a emall effoot

Medmamcm‘jfge
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1 re defimed ag the Rato betweew w@aht Iified to the eframt
applied and expressed M humbeze. M.pA = W

P of & Machme
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The wook dome oM the machme : M ‘hﬁmﬁ Machne = ef¢gnl x Hstare
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i The owtpur of a Madhme ¥ the actual Wook done by the machim

n ];I{{f*\’-ﬂﬁ machme = weight Mted x drgtance
Effciency of a Machme
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(& the Rato of owpud to the Pt of & Machme .
ldeas Machme
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¥ the effdency & G Madnme 16 1oor. hat means ped 1
equcu 1o Otk put

velooty Raiio
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Distance woved by efeent . Y
\ - sl
Bictance moved by the load *
RRIGIITZIR Petveen, an Pavametess
W=toad lted Y = dstance moved by e(fopH
P= effost Requoed X = dstance moved by load
M.A= — and V.R= —1;
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Mput of @ machime = P X Y
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Revewsiblity of a Machme
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gometimes o machime & capablie of d,oma S50me wor\<

M the Reversced disecton af{ied the e(foot 1& Removed.
Buch machmes axe caned Revessciblie Machme - For a Revergible

machime e egraency ghowd be Weze tham o7 .

nom- Revessible Machine
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M the Revessed digechom even If the efoot 1S Removed
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Law of Madnme
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tt 1% de{med ag "RelaﬂO’hSh\P betwe e the e_ﬁ(’o-afg applied
aond the 'oad tfted: Thug Fos Ay machme we Plot the gooph
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Mamum  effci ency of ll-f’-hng mach i e
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Yous bas linkage and Link mokion
VAN NAANANAANAA ANNNANNAN—

i Each Pavt of the machme which moves wseolative to some
Othew Pasf 16 Known as Kmematic "k o5 hnk oz Clement:

H1e must be a Resistamt body 8o that W can franemite Requized
jamoumnt of fooce-

‘ A 918,4 k. S A p,aui vk ¢ one which does not \mde‘aaoes am

' defotmation while ﬂﬁomsmﬁtma molion. m actuar Psachce therwé
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S mo Rigid limk,
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@)Y Flewdbie \ink 2 which Pashaiy defosmed while i?sansm;wmﬁ g bam.
'3) Flud hwk ¥ motiom ¢ Avansmitted ﬂhb’ouﬁh Tiwwd Pressusze

Stoucruse
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R 16 e assempeg of a Numbes Of Resisctant bodies having ng
Raelative motion betweewn them:

Kmemanc Chaim
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When the kmematc pas ave wupled M euch a way tha
the tast vk 12 Jomed 10 the  Asct tnic ' 0 tTansmite defimite
motten t8 Cadted Kmemahc cham:

KImnematc Pas
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The Awo limk. 07 elements O a machme lwhen m Lntat wWith

boh othes they Showd Foom @ Patd v I tho Telarve motien betweey
them g ompletery 07 Sucecsfury tomstvainted

[Ypes of wnsetsauned mofiom
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\é& Caned Kmemahc pas

() wmplerery constoamed mof(on Wwhen the mg

16 imited t0 a definite divechon trpec
fooce

%O“ﬂ be ttween Arus
Pective of the applied
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(3) Successfuiy wnstoamed mokion When

the motion borw
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'F each link 1 assumed fo be Toom fwo pas of adjecent
Ini then the Relahomship betkween the Pad ) and Link (LD 15
n
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L = QP 4 a Link3
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= ByL =a.--Mm 4 LnK 4 Lini 2
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A bink -1t P
g > e L=4,T:4, P-4
M L =3
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L-b.6 £ R-H-S

Tot @ Kimemate

Stnee 1t doeg not Catiefy
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Unconstsinmed mate
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ny ¢ = _P
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when two limks ase Jowmed
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E 2 4
C
A ' a
A P h= 4
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It applies to mechanie m hauma Sma)e C\E’ﬁ'b“e@ of faeedow
that meang m =1 and hlzﬂhg'zj Ppars 16 not thewe.

N=3Cce-D-aT-h S 3 -23-4 =0

= =i = = i)
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mvession of Mechanigm
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When one link & Fited I a Kimemanc ¢ham \t 12 catted
aL Mechaniem. 80 the Poocess of abfm%mg deforsent Mechanigm
by FWJ"‘Z dfesent Ik OFf a Kmnemaric chan & caned MVETsion
O Mechaniem . The Most Impooilant KMemarc ehaun ave those

whion wnsicts Of Tous lowexs Pats each paud hO(Urna S\:'dma, 0%
}u’wm? Pz - i

() Fous bazs chaumn

D c
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The simplect 0 basic
Mechamniem 15 caned the Fouws bad
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Paus must be EU’C’m'ﬂﬁ (87} &lldJna PUB. The Foum tmpe have d,‘p‘:w,

A l P

il
ACCOﬁdma ko Gmashofilaw Fow a Tous bas Mechariam
the sum of ghostest and Lcmaf%'l bn Showd not be am'ms‘a ‘
than  Remainmg fwo Limke ,

IHS < PT‘?‘ }

Winle d@ﬁ\a-mma a fTous baws cham one Of the hnk must 4o

tomplete Revoleon to foom a Sucessfia Mechanic m.




Im pazfictaas e ghostest lmk
kit make a tompletre Revoluhon . sSuch a

hae te caned C(TANA 0T dT\Wwes: 7
The ink Bc does AC = CBAMCIL ( |
Pas Rotaton &0 BD = teves / Rockes oA 7 [ 3

6 caned ROAKED The imk which MNects esanak. and leves s cp
15 caned Qem“ngchwa Rod- The Fixed hnyx 1¢ caned Fzame.

The mvession of Fous A Cham aze -7
() Bear @name (R) Ccz)uplmg Rod locomotve (20 Double leved ™Mechanic

R) angle slides cvanak ehoum

H e e mOCU’flCCLHO'n of the Fous bas eham LONSIGtS Of
one slidng pas amd thoee Qu’(mma Pars. tt 18 usuany  Foumd Im

Qeofocaﬁﬂa Steam QW@'“E*
. : S 5 N
bk 2 -1 cshdma Paud ) W % NG |
Q -
Lk (1-2) (2-2) (3-4) @:’ i AT Y T S AV /
V/-‘/‘] Lk 1\ /'/
4 ~—

Tu'zvnmg pcu s Pl tton

LMK 1= Frame Lmk o - (vonck  bnk 3 - temnechng Tod, Lok ¢ =

mvewssSion of &\'Y]a\e ehdes (TaANCK o% (T08C ~heat

) perd Wump Pemp/ Bean ?ﬂgme @) Rotasy mtesMal wobwston

() agdna/hn&x cyhnd e Ohﬁm@ ) ecoancl and  slotted qR.R Meri,

' _ (5) Wwhitwozsth 9.R.R Mechamsm
(R) Poub'e olides cmomnck chaum
’\’\M/\J\/\/\/\N\/\NV\M/\MW
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kKmematc chain which wm%:é;lﬂ'wa of twa Pusrmng pais 3
W0 5\:@{)@ Paud 1S KNown ae pounle slides CTanex charn.
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Clessification of kmemanc pard

ACCO’(SCHY\Z 20 the Aype of Relative motiom »

@) slidimg pars 5 when bwo elements of 4 Pas haumg s\rdrma/
moton Radamve to one anolheds.

(Y Tuzning pars 7 when A0 elements of & PAIB oymected M
Such o way that one haum% TsMN 03 Revolve agpour anothes NNk -
(¢) Ro\'ma Parts 7 whnen koo clements conmected 1M dach o,
way thak one Rons oves anothe3 Firxed hnw -

Prccmfdnna o the Fype of comtact 2

(D) Lowes pars ¥ When fwo elements of a pas hO\UW\a susFace
conFoct W BAaCh otnes:  Slides oves amnotheop)

(b)) H\ah@“é PAUT ¥ when WO elements qca, Xeike) hau;ng hine o
Pomnt tontact When Raarive mobon takes Place ¢ pazhany

’cufamma oT gi(d,m? )

ey

lhen one of the IMks of a Kmemahc cham g tined,
the cham & cated Mechaniem- Wt 1S weed Foo é&a’ammrwmg Mmoo,
A mecpamS M tIth  Fous hnks 18 caned Simple mechaniem and
moze tham Ffous hnk e WWmpound Mechamism. when the lf‘ﬂ@dnaﬁ(gmi

15 uced O Asonsmite Powed & bewmwmee a Machime .

P A W
ANANNANA

Wt augo canned wovawility of the mechaniem . & (o define 4
As the mo.of Mpur Pasameies which must he mdep@ncw\(
tontosoned Ao use rt FOT A UseFw wozk .

P 5
4 / & Kutzibach cC¢owitesyon Fox dea?see o
. Toeedowm
-
I J M= 3¢cL-n~-2T-h '
Moechants m R L

when Inhese 1S Mo hlah(‘?s Pald
N 3CL-D -3
L=mo-of Inic
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cone oM vetoaty end Accelasat o)

Vetoaity at any pomt on a lmi 1 given by the Analysic

VDL
w=s 8 oad [
e
Vv, = BTxW
a % m
= )\-6
. % = lemgth' of AB Mg & W
Rotatt oY) - 8X8
A = 64 ™[sec

A w = amﬂw.a”b

Velouly cadct attod ean a1so be done by mmstantaneous Centse

Mexrhod -
In stantenouse Cemtoe Methoad

ANNANNNAN_ANNANANNAANANANAANA—
it 18 defined ag the pPolnt With Respect to tohioh a Pody
ane mMmoto¥) and agsumed to be Umde'zyaoeg

undesgoes a@‘ne'zroq Pl
The varoaty ot the

fixed axsg RotaBon-
- v, instontewous centze 1S
i alwangs ReTO:
N
\
2 1\/}9
6 (1) L
oy Vo Fimd the a"mawa'zs veloaty
\m [8ec
! Oof the Rod atr thig
LES INgtant N
(£
Vo = BXW W, = T XW
= T X W
- WX ww OB
_ 0
1 = 3 Radfgee = L\ xR D
{
/5 = 733 ¥Aad [Jgec
P
fimd the /\T\(ILLIC('ES vetocity of BPR 92
160 ) Aneg — Vep °© WBD\A w
AS H‘)@ lmeazs VQ«'OCH\[‘ 1l Scam
WwKr e
i " ac W Bap
B X600 = Wyx 160

4ﬁ¢ = 3 ’D’C{d/sgc

“20 0 ed




‘no.o{ mstanlaneous cemwses ma Mechaniem 16 given by

Nz men-0  whese M= MNoof B
)
ACCQ.\@Uahom W a Mechanism
\/W\/V\N\/\/\MN\-’V\WM

v Q
z an 1 1> Wwhen accasarton 16 taxkemn 110 account we

i
A
" i 105 have to tonsides both Tadiat ag wel as
TN taﬂaemﬂa) c@mpown@"ﬂ'(
oC
2 .
Y a a. = WXB = WX
( & Radiay AR
A = -—
a'%oﬂae"nﬂw R o(v(’zsAB

_ P 2
RQQUJ{GT\“: accelsaMron OLP\ = {(q:ﬁ_\ ,}.(QR)

Coiolis Com?onent of Accexawation

AAAAAAAN AAAAAAAAAN AAANAANA

when a pomt on the lmie 1 5\idmﬁ ajo*na anothes
Rctabna LK then toviohe component of ACcalsaXion must be
cacwared:

whHich 15 awem by ¢ = WKW XV

W = cmzuucm valoaty of tmk

v = Wmeas valoaty of limig

-

=N

Guectiong
AANANIIN A

| :
(1) The motton of Pston m the cyinmdesd m aq Steam Qnarﬂe 1 an
example of
() compleray tenstsamed (b)) in@mpilely wngtoamed (€Y Sucessfuny

tonstiaarmed
() A X\nmemaie chan 1o Known ag Mechamnieam when

(a) one hnk 1c Yixed (b) Twao hnx te Tixed (© Thoee linik Fxed (4) NONE

Foome a Sloucit
(8) The mechanm&m 7€ whewn the deﬂa@e of faecdom
e QquaJ % ¢

@) zewo Y one () Two (dY Thoee

(4) ‘' a Tous bas dham we have >

1) one TU'ZS?ﬂ\“ﬁ? e B TG gh‘dﬁn% (b) oMe TU?)’I‘)I’ng A Thoee S\l.dJT\g
s .




(5) o a Mechanism Yhewse ase fotad 6 hmiks how ™Mmany Inetanegus

cepioe Can be Yound 2
@) 40 (&) 30 (\c)/w‘ (4) 606

(6) ' a Mechantem the Twed

' \Q/{Q@,mam m the came Plane Foo an umﬂﬂu'zraﬁoh
2 wn the Cm'anau'zraﬁcm of the wechanism™

mataneous centses astse thogaeEe

| (b) NaATYM

‘ (¢) ™mMoves whexn the mechamnism Moveg

; (d) AN

() The disect of tnmeas Velodth o any po\nt o a hnk w.T-t0 anothes

@ pasanel 20 the tmi ®) ar 4s° to the tmk Jornmy ¢ Pespen dcw av
to the Unk

2) The ma,afmtude of neas velociby of A MK of peﬂ@,h = i G
moves with Qmawa?s veloaty of 4 T7ad (s Find the Veloaty 0

(@) 25 m/s \(pX 20 M/ (¢) 3¢ m/s (P)> 0 w/sec

qu ° v Timnd the \:’QJ' A\ ) A V. T 8%X4-3
’ AR OCJ‘r‘T AR ns S 2
am 4 sad/s fimd Radiar acecersasion 7 Ag = 4%x g =128
o =1 'zfad/g2 Find ﬁaﬂaenﬁm acceysation ¢ ajys @xt =8
! Find Reswlant accedsabon 7 4 - W%)Z
‘ A
: i

) A imk ABR oOf \enaﬂn 5w mMoves wHln cm@um'd velooty & Taafs
Timd the lmeas valoaty and Y the limk hag a shdes
Wwhose VYaoaty t8 SMisec Fmd Mhe Coxihos accesaron OF

Hhe limk 2
hneas veloaty Vg, * WXy = 6X6 7 30 m/aec

C, = axwAy = &X6Xx5 = 60Bad/sec

B e e o




Yosiction 1 Pivot and collad

The bem;mﬁ sustace whioni1s Placed ar the ond of the

1 shaft fo Cavayowr Ahg axal hzuet 1 caned ag pIvo#
‘, The pivot may bhave Flat, tomcay o3 Avuncare suskFace.
W Jv W
J L Y U
7 /////////;% ////\/U 7y ////
TaUNCQl ed
Flat pvot conicar Pwor pvot

While &tudymg abowd the Ppivot and conad wWe have

) assume fhat Fow o Mew beadm tbhe pseccuse ts umfosmiy

Cdiobibided When & @led e wndition of unioom Poessuoe.
while wWhen the beammng bewmes 0ld PIeSsUe s Mot

ww%ﬁmw~d@%mbwfd velooty dueée 2o the waoubeF*Mbm“j

cunface core weas occust . Due o this we bave anothed

condiBons wheh 16 caned UnIfeTm Wead-

AANNNNNNV

Flat pwot B ea'zsmﬂ

when o teshcar &nhaft Rotates ' &
Flax Pvot Beasmg known as Fodt &tep
beas\ng . The S\id,ma Foickiomn win be cuarwcar
e cusface of tontact:

W= axa! load

R = Radiug of bea'zsmz’ l—~
p = ‘ntemnoy Of Precousl
= Co-effaent Of Faicfton

D wnifosm poescuse

AS we Know PBessude 16 unfosmiye diotoibuted we have
p- EF - X
A AR*

tonsides a NG Of Tadiue ©  and Micknesc da3 of hea'a'ma A5e a
A= any. . d3
Load

\:
dw

1

PxA = Pxanzw.d3

PXANT .33



Isicriona Resistanice Fp = Aex A w
X PRRANTID

AN XPRT XD

-

¥sictonay Tozque Tsansmitited T, = Fx*x 3

= AMUX PATXIdTX B
= AN ALL X pxngdzs

To fimdowr for Jolay beamm
Azoa we bave 2o mtea'o*aie o to R

Susface
R R
2 : 2 - ,EL % bfa R
Te g&ﬂ,@tx px0dT < Q‘J'L»?/LXPX(?)d”d = LAUP [‘g .
o a 7
2 ¢ e 2 W xR
x 2 MXMUXPX R = Rl " I 3P T .
P 2 xo =
T = ZxaxwxR

¥ the ghaft Rotates atr w vad /sec
P= Txw = Tx M
&é a
) wﬂs\devmz un\Fosm weoas -7
As we know weas K PxX YV thal means i the RL‘bbm?r

Velody \ncseaces weas Rate MCTELES: That Means as WEe

move fowasds R the weas Rotre mcseases. [0 congrdesed as

unifosm wWear PXT = wnstant = p = C

—_—

%
P= 2 & r.\s5ad = PXA

" dw = S, x a%g a3
R 7 y
Tola load = W = (gmcdqs = a2 CXR S c:m
o s i+ P
I51chopay Recicrance g () = LK AW = UXACKR
Frichoray Tmscyue acima Tﬁ = Jx% T = 29U X Px szx‘dzs

= QWM X %xzﬁzdé > ANA RA(XTXAB
' R

Totar Foichonar Tooque (1) (axuxcwsxda < L xuxwx R
g X

]



Lonmcau Pivot Bea'tsma'
\N\A/\M/VV\,\/\N\/\MMN"

Ph= \MLemaily of Prsedsuse Nosmal to the
one

A = Sem omcd\e of Cone
U = co-effaent OF FsictHon
R = Radwe of te Ehafy-

tonsidesimg A sSmah Rmz of sadiue ¥ and
ickonets d3
dL = Lenam of Rma cdo“ca the cone

AL = 43 wseec«

A — &Y_,?S-AL = ANT . d”d.f_agec:;C

D unmTos M PTesSsuUTE Y
Totea ToBqUE)

g-x,@lxwx RRCOS5Ec K
e

N umfFoz M weas —
Totan frooque)

Toape zotdal / Touncated conicar Pivot Beasin »

"

%x UX WX R X tosec oG

M the prvoi bea'zfmg 18 Not comica) put & N
Fsustosum of a tone witn Tadius T, and Ty
be the exresmnar & IMtedha Radus )2
2 2
A= U (o) - )7
/
- W W INAN
PT) "H— - 3 2 /I/ f(
XE('UI) =(F2) . SRS

D um¥oom psesguze -

, o
T- Zxuxwxesgecs -
2 LT
2

n) um Fosm weas —7
T = ii&ﬂwaw5eCo<C7sl-r752)

!?!a;k conas Bead mz
SNV

ANANNV
v'zllfe i) ‘Bécro'mﬂ ase used 1o lake #he axall thos uat of

the "5ota'temg choft « Thes e may be a .@male: covars 0o MWhPIEe

eo\\ QD beo’m’nﬁ CThe apghva hc’n’bmﬁf; age alco caned thawel
bga'omﬁ. ‘




SEECHENIC)

R,
p—( |

—
_q‘na\g conas Mt ple con ad

k T = extednNa Radike of the wiad 7, = Mmtesnal Radiue of wnay

|
| = 2 o
Avea of bea’o*ma sustace A= wn{ () -(7]

- wo. W
p= . W
A Kf@‘,\ ~(3) ]
) wniFosm prescuse ¥
P Mg = =
A TR Ry

Asea oOf bea'cﬂ'znca cusFace A= anlwm, 7,1 X473

PXA = pxand 43

Lload Erancrmtted  (dw) =
AXAw = X PR ANTAD

]

Foictona Resistance ()
AXP X ANTAD XD

\

Fsictona Totque (T,) = Tyxx 3

!‘Otea?fa-hhg the above QCI}\LCU’IOWO wirth bmt & 7, to T
i3 Q 2 Fdl

I = (aX'RKM‘K pPxods = :m,u/Px[FO = Q)‘LMP[
2

L33
oW P(,d"h“ﬂa the vayxue of P W the anove Qﬂk@d'\OT) we bhave

3 3

) 3 3
7 -0, 2
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