Engineering Mechanics (3ME3-04)

DEPARTMENT
OF
MECHANICAL ENGINEERING

(Jaipur Engineering College and Research Centre, Jaipur)

UNIT: Il

Centroid & Moment of inertia: Location of centroid and center of gravity, Moment of inertia,
Parallel axis and perpendicular axis theorem, Radius of gyration, M.l of composite section, Polar
moment of inertia, M.l of solid bodies.

Lifting machines: Mechanical advantage, Velocity Ratio, Efficiency of machine, 1deal machine,
Ideal effort and ideal load, Reversibility of machine, Law of machine, Lifting machines; System
of pulleys, Simple wheel and axle, Wheel and differential axle, Weston’s differential pulley
block, Worm and worm wheel, Single purchase winch crab, Double purchase winch crab, Screw
jack, Differential screw jack.

Faculty: AKHILESH PALIWAL
(Assistant Professor)



UnIT- 2 M !

@ —LIETING MACHENE =

MACUINEL 4 mochire vy Lo 0(0.;,;7“/ af o clreice Fhot
Horm amd wSee de 24"'"

\ Yecetves enm-(ytj ' some C-‘/va_c'/ablc
C[o-'f"?3 Q }DOV%rc‘:,(,Lﬂwr LASe }u«f LWy h o

M /q'ndT' C (777-1373 w/”}-//-, f-,z@(,g'@\[(’ 7 ooj
"&””"’7 O"ﬁ cAeov7/I:.mﬂ e d s amv;rd-ec/ 07%0 mec/\an/

uped ~/20-r_doc}pc somneé Loor K

CIMPLE M[Ci—  The devices which enobles vs fo muﬁv‘f}élﬂ
opploed Hoce £0 afdto

Jorce or to chonge d.évection o-g
L4+ hcwy Joodle qoe Jormed o simple moehints et
LeveTy inelened pleme };-.J/etj, ceved Joek ua-ec%w, qﬁ
whee| end @xle: ’
coMpo UND lj/c:- ) Coﬁﬂ/wuﬂd m)e
is a corm binatten o% g mynumber 0%

c’nevﬁy which con be

e q mow./whe wohich

< r’*ﬂ/?/é’ meehines -

Frons RELATED To LLFTIN & [IACHIN e—

S PINI
| ofHed by Fhe moehine -

joAD (K~ Ar\j w-eu‘(c{;j'\“‘ whieh s
B -

cEFoRT (P iz A feree ~egudved 40 [of# or desplece Fhe leod
' A - dose on mpehine ond s
grPUT = g4 I Hhe wevxle
= }/u-&'lc' o-g Fhe é‘p‘&"’{+ [P) emnd  destamce @) "H'W#}’

b Lhe p0e .
j r; I‘{M mo\re' E}"/S' U(‘ﬂd’/_ ane N'm a‘a’(;]_&u'fé)'

whf'a/q cF
)f/,—,/pu.,-/- = ngf N - W_]-ow/@

ouTPUT*— 44 1= ugcw ‘worle demnt bj e _g“,w\we o hing
omd 1S meagued o the J:voc\,u-‘v-'{- of Hne loened (1)

lf)ghd by the moehine omd  Fhe é‘b}%&/nce(o/)fﬁmgth
Lohich i+ moves  Jhs unids ave o o Feele

M '—'—"/,I-Ny] N=m Wj&w/ﬂ

Scanned by CamScanner

meas ured




e g
MECHANICAL ADNANTAGES (M4 )=  This 15 +he ~afto oﬂg.

wtr‘gﬁ# Lefted (K1) Fo jhe C%T/‘ 074/5’{)1"’5 :[PMJ o .
M4 = ‘Q“;”A'L Ld‘g/ﬂ:’(f M /_:E")(
e bt ppleed ——e

N
A~ = - S P

—)(MH > ])—‘9 Pc] Gcl']qn’)t'r__::\-p o—E{\/C/r')‘}—csﬁ,g e O—Dwg‘-":(_g
ﬁfr@a%rr thor ome cbhecavge FhHe' GW @7%!:/()::/

W'y éy,er}eq-aaplj Jr‘!’)@—p!ﬁ ’H\OVI') Hne Io—oq:{ ]L“Q""‘ed‘

S
VELOCITY RATIO :— g rc e ~attd of +he distonce

(DQ —H]Wﬁh wohieh Hhe g,vg-«gcﬂ’ql' s c:-—,g}:}{edjfj—o ..;-f.;;
X - which Hhe cserghd Ix Je) fed
C’fS“}‘CIT)C,P [\%) %rrgﬂ.ﬁt’ wf\rc oo a
in +he came FHtMeE- B
' cfonce aI0XE bj e 7 (&)

> :
L\f‘ . —retemce moved by ford () e

e ——

JEPPICIENCY OF FACHINE = 4] x deffined as the -Tﬂ‘hk
Og Fhe u‘s‘ewﬁwp voork dorje by the eehine [w#/)“ﬂ"),-}—o
dhe o fold voork dove vpow [cb/éw/] i - g s ex/féfycs_ceo)

- m a camaACARARRAERNYSOYAS0OCCCCOCQC Q000

= No device s opvedl 4l My ¢

the Unicerse wohee s )7 pe
/6D > .

Scanned by CamScanner



‘3/.

- 4DEAL MACHINE -
— T 40 dhe

7/0-:'7'6/1'0*0 Joxse s ane /)ed/eco‘(c/
1h e \
m 7he maxa.ét’)é‘ e%ﬁrbc&’nu e /50 v ('/'(.Y'DJ ;l/\a./-'
Lo ) .
N ok 0 put s a7u-a4;ﬁ 70 #he Lok owf/bWﬂ

_ Lok &w%/;u,,l

(;\-94”)’,{* ’})%UL/)L
= /00 — w,(&/ Py
- Px2 T VR
= [L’Xm .;)/51: _;L/

I Py 0% ool effrrt Fhen
L/
Fe
= A '
]
vl

FARICTIONAL LOLCCES Gng M ACHINE E— A ]O"ﬁi /w,mt_c.bﬁ Hhe

'V'ﬁt =

T EEEEENENEENENNENREERRE B A B B I I A 2 A A dh A dihe

wserfdone v}m’) a macehene s wsed @ wp 1 ,ovﬁcm:‘-ﬁ
‘.fm-cﬁw? bjro (= vartowl puvrs - Thus +he MQW coavk clave
i (offrg the lood ix oedeced omd e effrcceey of-
moehine s erf ererps fecc M-O’f’)\j o 6D Thes -}@” oefeaf

mox_Q.l’Hﬂ/)C’ N

S Pideai —%ij E%WL /*f?’u—&"ﬂ’d Jo oYercuTe aesirfomce blg

PMMJ,"W @%}‘ W'Zw‘rcd’ Jo o\ eryTorRe Sa77e f-;;gj_c,:_‘g-}r,,,ﬂ,

Scanned by CamScanner



e
e
P:?rﬁ‘chm—* £ -:Mm% wosted ™ OVFYCOJYYNV %mfm’ﬂn , @
P\‘ﬂ‘»’lbﬁ‘m = /Da.o,fw\,d = /)'deo-/ :
footoal = Pigeyt A Frtion ¢
e @

- . "y
}z PNM \/' ,(. for ¢@'1th44&
= fmﬂucqﬂ = . #
\//{ K- vR §
— ,Z- ’\ -"’5'" .
}z - g X /]t'rafcn/ [ p - LJ
> oot -~ 30 sl T g *
. ' g, = L &
Prelaef ,\
R Pidect z k
JIR e, 4
POLO’TCVG’/ J Qe ’\

2
re
%e
+
%
; 5

Y
;"Z
&
POPPPPPPIPIPIPIRIEPIYYY

T -
[P < G

Eligoey = FXVK,

Llpetural = PZ X VR,

L—/‘vew‘cfr‘m = o) T LFO*"'/'U"’J
= PXVYR — fxw?-xz

/ H‘;w‘cﬁﬁm: FrV-R: (,_ 7) « —7

L_.————'—’—-“

Scanned by CamScanner



"
iE‘VEKS‘fﬁlP AN D 2RR€V€R-?H?L£‘ PopeHINE =
. o cfence
Lt om c“f'ﬂn’% P be oeﬁll/cec/ a"ﬁ“rovj/’ a dles

¥ Ho Ll a leed b through a distonce Y - On semouod

of cffot P, the ‘/‘0//00\9“'\'13' Froo  conde'Frons are l‘/kc{f&?mm

@ TAe coorkdme by the mjfc & [ severse Ldvectran ?”’G’/ #he

| eod W&‘ - The machene r thovr colled ~ivevsclle m/c- Exom/ik‘:-

A }Dul’hy vred FO drao wadter foorm a sell woe'th Fhe help

| O% butked; 0 q sivessible mowohrne hecawce the bueket
olls doven when the eddot o pobl b wp is oemoved:

GO The food  does not fol] 1¢ The ook s ot dene by
1Ae mfe M Fhe Alvewse dorecttor) - The meehine i aaldl
coed Fo pe frrpvevcddle o fe/—ﬂ fot[(c"}j'-g‘;zm/ﬁre:e/:}
ocorzed _yoek psed Ao [FF Fhe mofor coT 45 a _gg/,f_ /o—ckﬁ—;
Wy pe /e'#h‘r\g mje i becante Jf holds the car abf Fhe

same  poscton even when  fhe applicattm aﬁ'é%_ﬁbc&
Sdopped
dn om
Loovkdeone 1= los? dere +o Sretton ond
Frictten roork = _f]n/uf — Oudt put
O fhe ~zneef o% eWmﬁ" +he
f‘f Fhe vﬁzrn‘cfr‘cm vk s meve #Aan F+he

-vamfb(c moehtne Sovie VM
r's j/“\’fm by~

[oed we )| ot %O"”
st pit =f
moehAente
Yo forehim work > kly
(Px— Kly) > Hy
2 px > 2kly

. [ . ' N
SRR R R e

> <k

Scanned by CamScanner



T!’\M-P Fhe condoton *%UY ;m\PG’rﬂ.Zc\[LV/—,&/ Y pg/%/g—c/«://’\g o-%
Q m /e (s '//\Clré A C%‘C[)'@Cj

lese thon o « (4§  Jhe evﬂ;ﬂra’miy exceeds so7.
7he mfe peold  be

/& mcm,i‘\ﬁhe :,..,~—c'77l"7 we loed

riversihe [0

S"O/n."' N\ ) —
= VR

Sigce  the e(#fce'mvo% the mfc /S fecs  Fhan Jthe 4o
The mfe s ivvecerrdle cel /wkch&

Freochiomp) Jose in ferme f loed 15—

lf—’-fwtr/r‘m = A,f}cLOCn‘-f

—
—

-—
—

|

o% ™ /e _gv/'fo'u«/d be

vevexse'hle -
ty ~akro 2 con fif foerel

b 200MM C‘#/“w#m “2;’Z o) e%fm‘/— o% 20A - [@77‘7”?6’37
-—)7 0/{—’ mdﬂj\(“flﬂ K ﬁffo mo-k( C..é&/C;C,JEL’ﬁW

—P-ﬂ\cﬁ‘cﬂ"} [ox < Ea% rmoehene -

""Lfo-e;f-u-e-l

Px\/'~<- — JA-PCHZ'{’L/‘G—I
20X S — 200

300 N

PP T T T T T o T T Yy

Scanned by CamScanner



v ¥ 9 9 9 ¥V 9 9V 9 9V U 9 P O 9P VY U PP SPT P VP V' ¥V VW

U b ald oF MpcHINE)-

—_ s bee the Yg/;/oﬁ‘mfé;y)

ﬂc laieo o-; MC(_Q,AC\’?P /)”?S’C'”

Codped
bfwo +he 8‘7//&#01’7" a/J/a/c'cc/ ond Fhe Jod 1 %/8

led, P be +he f”%)' TT
e

':-‘e?u,;vt’cf 70 /a\-ﬁ'r[ Fhe

/a—aa’ W Then ‘gt'f"- o maehine
it comstont o ledty el
#he Jawo ﬁp mfe 15 f“jvm =

- B
ohere. m = clope of chrosyht (e af Loodl (L) —>

N
C = Ho%e'rce}d a—Jl the leéne on poaxic

v

The %/aﬁ!mfhtlﬁ hos beoer q_[z/chJ-ed &rw/ébzcgf{y o Shoton 9
fegure - Both For the idoa) and aofral machine

g

T For on oblead machine the stredght [ie perees ¢4¢w7/>

Hhe ow&j—e‘r) ond Fhe I:O%PYCP/AS'L

G For on C«_&W m/fc the :MJ{?A/’ Ine o an intercept
C o the P-axis -The cnfescept 'Y?/’Y?fm%:f #he t’%”‘[.d
':(Z,’?W-'Y'Ed JoO o\excoIme hg’)’?lc)ﬁ("on . _C]f the g-ﬁﬁm’f 075/5 e
fc Jese +hom C  then fhe Jood eodl) not b (efded

[
M‘A' = —%_ = IAI = B , .
mid+C m_;._g_

€.
=> By ,‘ncreo-fr‘q? LI Hhe vobes o# #—Myfo’rw decveoses, and
Fhe rn Jurr) Incyposes fhe meaf\anr'co.ﬂ ac/’\rmwﬁéﬁ'é-

—=> The maxcmum oy [c‘mr'vtrh voS e og e T}—)(’CAG’I")I\C;OLP'

dveémn e ‘ /
o -/{‘# ws (/) be — L\?Am _-b%' a(g/'raq QAF‘_C Zev0

Scanned by CamScanner



— M_ . v ._‘n__.._" sl 3 _“iumaw e

7,': riear N - L
V-R T VYR T prwg
- _
(mL+c) vk

_ ]
’z - (m "'—%-)V-K

Fle~e Fhe Va.,/u-—-f 4__6_ c{gcv'eap"fdl g,,—)d 75})0,/ %) T
LJ

"”C”E"‘é’"’?(‘;( He (?)e#{diﬂ)c}; - The maximum voJo—s :

" o- 012 fhe =g (Z) (.%/c‘cg‘mjc‘t/ torl]  Ae- @ *
_ = -
" O R S ~

anax m X\ R ﬁ\

e

L EFin
\/Q 99 om gx)bm'n’)m-j—pt_ﬂ Fest cmc[u-f&’f&c{ on o hoa.ﬁ‘ffla mjec

too2  ohcevrved +hot om plfrt o 2o kN s cpplied o 104+ N
a fead 4 go kM 3 woht>e o 9N e%ﬁﬁ"‘}"‘zg‘ ilékld wa:? W?M.'th)
“+o [z"#v‘ g [eed a.# Fo kN - petermiot Hhr .go//ocamg.'-—-
CD Law of ol @ The limiting Mschomicol advoniogt X
@ Tk /f'rm‘%f"?g c‘%f‘:""m’]@ A offorst weguivéd +o [+
g [ood 57/4 1S kale _
wlhot woeuld be +he mechomical -a._d'vmb—ae ond }2 af
+he m/c ot Fhir momen] - Te-ke ve/u—cLJ—‘j oD — 2¢.

non800BPPP

o) pEwOL FC O C10)nie =5 =55 =5

< 9p = mJo+C —@ \
_ mz#o4c —D 7 - L. _

|6 = may = MXYR = G’ZX?_S: 0.2”2_0/5

oy g0 D end ] _ ="

m=02 ond C= 2 MA= _kI_ . < R <
P == 3

-l 77")f laws og m/o 1< 72 - _/MA ;_ |
v g - _

p= mht+C R == 0v2 0r yys

D P= 0o+ 2= i S— (

C

Scanned by CamScanner



4

'/Jr;tf_.. , r/n/n,
— = C’ﬂ‘WQ/ O/ﬂ So /\) F 5 07['._‘;“(,‘/ //[/ P 9o /'/]/I}’(’ ./r) /’/ [v/ N3y

o ‘ .
é? <00, JAe o istanse mentd /)(/ Jhe c.//’-/a‘(r/' i 49 am and

7"‘? : v = ’//‘(/r),f
C"We—r/ém’)qlu-;dr bod  movement b5 & e L]0k oo

Fhe  mechon tea) cm/vm';/*ﬂ(/ﬂo, ve le !y aallo end

é‘f%'ct'cvccj of the m fo

So /0 , |

e R el it |
=~ S0 AJ |
K = soon)

d':"f‘a'ocf LCTIVIR éy the offoet = #= 632 cm
diston e moved /)c/ e Joad = Y= gcm

“ovee fnows  SAot

m'ﬂ':—%—&zjo

So .
W R _Oé’f'/:"”)f-' moved by the e~//ar»/~ 5
AisFemce moved by rht | feod = <
> MR = __%?_ = )0 & coun

’2': A ~ /| O =
NAY & /05

j_ﬁ The rrele'ty naddo f Fhe mfe 115 omd (s
rl (S 65/ -determine Fhe lood wohrelh con be aLls oo

07 076/5/5'(;.0«‘/76”) D% o e%ﬁ‘f‘% oﬁ So N

f ’)-l__ A ' o
follm gl gie s, Nz 652065, progon

3 k= 9.-#Sx s0O
::){1\]: 4.9',}..5'/\!//.‘L_,_J

Scanned by CamScanner



e

/a
\(_ y ¥

/ CB AN f"‘I/p‘ﬁ“"’n c-pﬂ— fo AN 1T &/A,é/—(jﬁo/ Jo o m™Mfe 4o /—J‘pa'L. ‘ C
o [ood of Goop I dhe ‘\/\f/ﬂ'dl/VLyM of Hhe mMJe

'S 20 dedevmeine -

@ gﬂ—‘ﬂﬁramc‘«/o—% aals m/c, |
® frerhoomed focee in deomn of efprt
© Fraehonal fover D ferns of [ead-

ECTMAR e\ 1
T o

7

Y

T
P AP AR AARAAANAANWE

el = goor
VR = o T TR
@ - 7 = :ﬂ’)l‘-ﬁ)‘ o L"/P = 3%_._ fﬁﬂ:.ﬁ, ;.D-Z}S
MRS YRR 20  fxep 9 £33
| Z R S

L_-—_'/

@ P#n‘“cﬁ‘m = ’\}L\L _‘ (’Lﬁ’ )

"f .9m ._____,/)
- . O L>/
D, Wofickion = PX VR (2-‘2) =

= 6'0’(20([-0‘;5‘) | &)
b 300N’\_’l'// &

PPPPLPPPPPPAD

Scanned by CamScanner



g

Q' Il hevy e cnﬂﬁ)mr'/' orﬁ QRON IS o.ﬁ/‘:/z'eo/ -0 Z&”%’/Lf’? m Je
97 wor -/Poua“)o’ that Jhe 257 e“ﬂ/zd"’?l‘ O’/A/J/C'f’o/ I Jos #
" ~f—w‘m~ Sr)  The w/a-r.n"/t/ votto 15 12 Lind vhe Jovel ohreh

S0/ ¥ A\NCO) N
\/

P = 280N ‘
Fr = Q5% fy,p-/’:' © 25 P
ViR: = |9

§

, "' //E/J-::'P"/)L‘/
ot Jost in frichin = fetee] effort —Iedec! <fe

F/’ = f- P

> 02ep = Pk

P o2p = po B
3 :'> %—— = p—o25pP

:ﬁ._lf-’q—::: 0‘.':]‘5/0'

=2 ki-= O‘J—]E/’)(/Z.
2 L) = 0 7Fsx280x)2 T 25207 —

]Z,_- m:'/u"~ _ )r%g
| NeRCT g

oy __)’_‘l pc—-"L‘I:': 2520 X"“L'
TP ONR oz0 /T

3999 PBP PP PP FIIFIFTFITSY ST " " 7

Scanned by CamScanner

com be  [ifjec emd the 0%2‘70‘f'¢f'”‘?“/ of She riofe od PHE ek




DU

-y

2O g 4 il o was Jound dhat she effort Hed T L

moveed  through o derfonce a\%) Q CaeprIm o /),1%% = q
Jhe foo-of by' s M ey phi m/c o ool -~
Yogoo N o e e o by o) C‘lel o_f Jovo AN . nedorrmt Iz

D v.e/a—cn‘r‘y Ao o-; Jhe m/c iy}
an Mec/qm’)r'c.a-f’ o\.o/vo'ﬁ716‘-(7’e ) E%cmcy oot e
P E%’L wt Guived 7P [epF Fhe Joo-cL. wndler 9 CorJ Q

CD pffot  Jost -;f-w‘c/r&n-'
@ 75‘7%# Joend  10A yeh eow coufc! hove beerd /d%—ﬁf’cl
(.JF‘ILA #he 84‘\/(?‘) d#"‘* under lc')l?a—ﬂ Cavy e 1oy -

@ /’qucyt-rm o% F}'ﬁlf m/c
n. . ,
fD}: 2 = é};cvm.- L= 46,000 N

P=reoon N -
Phrct (x) 250
é_nff‘ll"""—r) ce MOYEQ' by crmc, Cy) - 5 ™mm

scjone moved b
¢ e 7 CL‘—P co mwco’ b:‘f e%f
. e _’g—f’/ioa?
& \fek‘ff'”(y rofT = A femes moeed by et

®

PPN YY229191919A

_ 2t - 258 - 50 =
» v > b  [ofte
= e o
0D PMechanicad Adent=ge 7 Fft opplee
= m-g.:%:k%fq—og &

‘ﬁ’ 4-‘() A
@ )= LR e = es o B\
@@ Jeleal Bl (2D = 0 e T

- 40;2);@‘7?%&

<D bprt =t in %a#’m = Meted ot — eleo) o fllons

= /6TD - &oD = QoDA) L—

9"c[ea/ lood hich com he /.‘«,Q/—“.,/ ot o e%fo[,pf_

e = POvR) = 1opoxso = SoIFOA

Lochiom o Fhe mje = Flod (ood —
@ a’f FH, :5’0'_2[9'[)_.- ;‘U_D ‘:Q:—M-P (‘wc/_,_, M:“éL
~ 00T A L

PP

Yy,

N

Scanned by CamScanner




fd} 9n o /:‘7@%’*}7 7"’)/6 ohoxe \)e/o-—f,r‘/jkj W:;LI'O

Il'_rl4a,a /r:rﬂ-G/

o ooN % . f 57
oﬁ 2 Lo 0P /r“gylfcj bot‘%/% o) C 7‘ ofﬁ /D/ON “75}0/\
fhe W s MDVEG’, wotl] Fhet be a fﬂf\/‘("fsc!—ﬂ 0# JAe
C .

) Fhe m/a-
moohine 2. Alseo Find +h N Jood of .'

9.
__g_a_/_‘: (‘F‘V@’“"-- N = Qeoo N
o P Tl 6o
\/\,Q‘ = 4@

Mle o be s ersi bl f\f 7%3% 17 >_s’0‘/..)

’Z*Mz W QoSO

- V'R* — =

VR [60X4D. ‘
Since  the I’Z x lesc Thar) Soy. the je IS Ddp— aeversible:

3&@&/ e [A/f'-) = P (VR |
kle = léox#v‘: G oo A

Ledwraf [od (L) :.m/u‘

Covctimod lood (Fu) = 40— M
= 4 400 — 2000

z 03128 =328

Scanned by CamScanner



| y.
A lever s f'f.f!‘a’}?"fb-/)/j 9 m(?tqu ﬁ 0/ I
S+m‘?”""" bar which nects or 1. 4 _;)/—'E-a“pp '

LEVERS

I cov) furn ehowet a /ﬁar'/wl‘ Lpad_
called ﬁ»—/’cw’um'j} enod b ()

Smoal) e\gﬁvn‘ Jo oOvevcome o lorge Joed
_ The perpendicular destenet ofp  potnt
1S 073}71560’ '79‘3’0‘3”’7 +He %Mca—um (O) 1T colled
|oed awr (oA = QJ . |
‘Tﬁ]r ng’/)mcnbcc.p@oT desdence a—é2 /Jca—h’)*?“ B, ot wh ich
offect s obplied foom e Polerum (0713 celled
efpr? arm(0h=1)

LJHm +Hhe lever s in eclu—l:lt'b'n'um =M =0
‘Takt"\a Mments about the »ﬁua/cwvm }:017’)')' O

8y 2 w/;/'c,}J /6’6“51

Llxa = Pxb
T:> N} _ J)

5 a
;—_}]TJ _ [mg'fu'l 0‘# e#‘r‘;‘ Q=7 _ i Thise 1 Anewrr
L

Lﬁrﬁ#\@ [oed Q'rmi a &S Jaus %ﬁam

Thic melatror) hasteer setuh cocth fhe cgsum) bt 1 —
D The lever ox wer’ér/:%/er_p g
> The Sretron 1 neJ/cmLm/'

“77w m.ﬁoAOﬂ/b@p @dvﬁnft»ﬁ-ﬂ 0‘% g lexer 13 ‘07"@"/ Jo Fhe
e tat ”f Fhe /‘miv% o&— e;}%ﬁ' G 7’-0‘ +h e /en(%/% 97/_
Joad arm /—% —- MA :’g s

—> For gwah"’ techqon icaf Od\rmov‘ﬂ—dﬂe that & 4o loft a
gq’@av‘-ﬂ’ Jood wolth  Jesc e%f‘, The edfort gvry should be
o lorger 0% pocsible  The ~ak'o of lemgih of effort oo

to the 1pth of leqt) arm (44) % called \/Z%

Scanned by CamScanner

1%



) LA
CLASSTFICOTTON o LENVERS . {

\

(D> LEVER OF PIRST KIND - q
’ -}yq———-*—‘b——a\:

= Pofe~rtyym s bfio the lood omd dhe @MUY"L f Q A
'E’?ff’) fPJ;

= M-A. = E%’L Q'Tm_._é' *
lcad agrm ~ Q .

P1A cary be move Jhabh 1 ey ) Jo 1 o Jece Fhom I.:
T MAY s Ineseosece wvot th 7"')o\.n(rn?t*f??L O# chm o
towarde Jhe [ood: -
> Llhen rn. s gorates Fhom ome lecs et {@(
be rr-e?u..e‘vvcﬂ Jo Loft g heavy load +he lever— o = q

w thy wepfered vo o5 et melbiplicr lear
—> Hamdle o« weater pump s plee, _Fe;—%sam/ S clocoy, extroetr®
&> LEVEX OF CEcomD RIND 1 — P *
. - h > &

= [oad s blo the ebﬁ‘faﬂl’ ond Wa’\’u'm <A ,. 3
' ¥—9 N %

= ey = 'Efi 2 A4 0s chWCLL/_c 9’Y(?.C!7LZ’T Fhaom bm@. Q
— [7]-A- IHeveose Bq Mo th the [oed JoLogyde -ﬁujo-rum %
— Since MA- T abusoye g7ea Fhar 1., lever e jnown oe %
muod #t plexer lover . | S a

—> Example = whee | “havyoro, nut-coveker, lman cryther el . g
< 4

@ LEVER ©F THIRD KINX'— | " %
> g,g.,%ﬁl ix b/ia Fht Pudertm omd -H\é" |oed Eb—__) : Q

ka—ﬁ-—fﬂ*l’b

> mp = ab. > .4 i odwecsts  fece fhom 4. <
- ;A com net be mods greader +han 1 by oy movemmf—“
ol Joed potnt ¢
S ¢ince m-p is ofwseys Joce Fhem 2, [exver o% Fhex lemd {
only o Mlb\” (ONE s 77“:‘-, +y bt lexrers ¢
connor ft“#*‘m heqvj [ood s but provide o, fneveode 'y #u’
o peed of /r‘yﬁ—/—t‘nﬁ, , q
~> Exompless= Fire *Mé‘f,/-*@/' Aumom arm ol . {
&
Fishivg Rod '
(

Scanned by CamScanner



PII3333 3330 BOBOBGBGEIUEURENOEEETTY TV~ - - "

.

CeMpobn e LEVER -

A ccm/)ounc) IR bt com b { no- R c»#

5;6/"”7/:’6 [evers /c'nk(’c/ 091"/‘/’7 on Can’/'LH’"(‘_(’U-Q/) [exrer S
+ A 0 e

Q»e weed o ob_fo,o‘n h"ﬁ’wr mfcfmmao-p odans g € s

P
L c

: 4 _04_—,:_/——%3
_.’-—"-‘_‘—-%‘-’
a - c . d ”

Lii’-ys —

Mt w“gvmce e %\ﬁmw"" Fher rfm/l’/e lexcer

A8 s q semple levex connectzd O ?’70#‘? oot | h
o woith the help o a fok gC- P coting =F Pt
aM,('J Vs e;c! A 4o loff a Jeod b~

red o

P

ccns‘c‘w +he Fe 6> A

hane:~
[ovey AB, ¢ oy PPl
opp P o) en?S obout PJMH[J

SRS S -
Pxcly = Gx Ao

¢ QC‘
L= 9 I

L
the F 8D A F AP

e &
wef Irver e o e P #(P) W, —
Tk g memends o-bout PO

Px Ly = It Pq

_ Lrxs

=> |® = S T

From c¢g”? GO on d @ D«“-f’g’f’L

pxdy  _ kixH
V7 Ky

L A1 x by

> i An X A3

ccm.;‘c"dar

— @

Scanned by CamScanner



P s XI
LCI/J ,,p
'T' = s = /o
e ,{’3

‘(]79 dﬂ[tf the lexcey AB s wwed Fhe mﬁfﬁ\””””@/

OLO[V‘O’J")?LO*?E wO-u./a’ he /10 ¢ .5’\/ cm—q[oc’b)fni ﬁ\;—o /evh:r

F & '
he mMe /\Q”'TPCC\_ﬂ o_c[\rcrr)*Cﬁu Ggﬂe/:(’ fneveoted  fo (0X (0O
= [oo . '

‘ .

2-' $4 o c[err‘rec/..,t_o /e‘#-}— Gokent foed M}t‘ﬂa at point Fl}%
. ‘ & 9
the hel) C"ﬁ' A Lycfern "‘1& levevs og chowor) M 7@1(7 L»/_}\c»,.

effert chould he opplied ate end 4 of Fhe Jever o that 4
Jeed Q]-LLS’?L 997}3’ /c’j?"/"éc/ Also determine Fhe me chanicef

Clc{\rm—;‘rkot;f af the cc—m/écrﬂ'ﬁ' Jexrex . Toke — f, = 15§0omm, :
_ﬂz:zomm,%:{pmm,%d .ﬂ,:goomm- = ;
- = o A Y
507/,)_"“ ‘ A l——’ A ‘ f”..pq;—fél Q
—  Por (exvvev A8 k- p _,___;kf_ﬂ.)_—’jg F 3.
fmkc‘?? moments obovt Poinf L. c l’ 2T
Px + CPX-—PZ ' —3
= Lxd D
Fov  [oxeer e decetng moments oﬁm/uf Fotnt b -
2 4= J&j(’ff? @

From 097 D omd D Luadze%

D) = wixdy
2 \PI;

-—

4 % v -—_ '
24 0 x B0 = 08 kN \\__—

A= gl 20,
X R

> Pz KXl = £¢XJ¢Y,£¢=4

OOBDPPPBPBIDID/DIDIPIPD

Scanned by CamScanner



£1xEP AND mo\mBLki_d
o mefelic \
L abouf am ax:
) /sm/a)nw/ ond a
sove  klher A
¢ procke? Jeeth a=e

N PULLEYSI—

B }‘c“o—(]!j o WP den
A bully 15 Lo
P 7'."“_? cm—/:’o—[o/f’ &f o O

coheel (,OAFCA ot ading

el hod @YUV St
™ whrff mod.e g est 1 A
ﬂ’uf’ﬁ’ r'nIH&J ovﬂ ’B’O/Ag,

chooin 1= wsed . AQ g hes /.
[oon vhe prepheTy = o B
cuw; oY) i }-; “c\{d e wg LoaD H/}ga_r@ Lo
(Vs
/p [)u./”ekf.

PuJ]e)A ema[@ movob

s um pdtans f%ofr fvu—//u/
—> The cod :/ﬁ /&U-Pfcy s ome cdm/cwe

iy e /C‘CJLL‘CJ'
Fo be /l’,_Fvﬁer Q‘T)C/ Rhemece =5 ne ‘ ,
—> Jhe pudley rr omooth 10 Fht eI L) o% Fhe

: wfle
f*f‘»’?‘fpgt] ov ~ope }'O{Srhﬁ ﬁé#_qwmmd dhe p Y
7€ some %ﬁwui/hobﬂc‘ |

y v ] |.<
V' OSINGLE £Ixe paz,aéyr:—/ Bloe

The Llock ox oxle Sx»aﬁlﬁwﬁﬂa t+he ]:WV”"& )
s faxed (s posifiont does 207 chomge
ohen +he o hosn OF '-s'z)/2€ )5&95[0(7 ground
chs periphery s moveo/'Tﬁe vt

L) % ottoehed o o evxd of{/‘ jm L?Umd)
sope end Fhe c%% P s ouﬁ,”tfc_

at +he eother end

qwmaimm/‘-’f
d +o fhe ot

e
%.
e
3
~
.
g
S

Ao

= +A by comd.e
for e cyut " /:mb% .

= m =0 (Teking momemis

Scanned by CamScanner



&

>

trn H+he ohronce 912 %—ntﬁw’, _ .\
5

™A =VR = ¢ '\

= )2_:: (/’7'2] = /) or /00 Y :\

- 7 c/;moﬁte the lyoetton mf ai/g/,'m/ %m'ce cohreh ;'\
alesecsc caplor o 074%'/5 fr Hhe i Jovon warll
Aevrectton .
= To ~evtre g Jood b (,L/yf_&@,rcy déivectron; by
079/“ _‘/“’)ﬁ’ e%% 1 dowwnword Svectrar .

SINGL P PNOVHELE PLILLEY—

A movolb/e pw/’/ey c/-,angé_s’ L
pesidion when Fhe ook 15 bw'ogf(
dome. leead +o be ~eured

re eoftoched Jo Fthe ﬁquey Ly':e/;ﬁ

and the cxle of Fhe pudley ~2xes
ond decende coeth Fhe Jead-

Und_e’r elyw\/-’«%ﬂ.un’? CCJI")CLC"?L(\OW.F =m =0

To~/'<c3\(7 ™M oM e o o-g_ o) fovrtes obout +he oitle - 5
Qx v —PxYyklmo = o
2 @xv = pPxY
2 @ =p —©

T&fﬂ"na moments  ocbourt ‘PO'f"’)% A
MXT — PX 27 =0

2
P =K

YWYYYYYYYXY )L XL L L iicalatalalalatalali AL

Scanned by CamScanner



AR AR AL AR R AR A AR R R AR R R AR R A LN AR

S

ISVS"TE‘I?? OF PULLEY —

> A 1he potlegs 1,2 and 3

-~ A _ve/ﬁmm%e Aope possec

A number o—% polleys gre <o qufm?éwc/
Thot #he C’OTJ'J/bO'.S’z"/'lE Y0 fer vesu/ts Iofo ﬁﬂe»e‘b /7
mechanicaf mofvonv‘tyh" These gre C’f_fmfféx«//j Fharve
Sycifom s c%}— pudlege Do The fiwi | second amd Fhivd
Spcdem

FRRET Cyc7FE) of PULLEY 2—

ﬁ:émve chows Joat sycten ”ﬁ'
/pu,f/cy ué’f\')ac/ Hh~ee pulleys.

a~z mowvod/e /bu[/ey_r S

gveund Fhe /58“:’?/6/]9\'7 o_%-
ecoch /)U//[Ebp.oné Gﬂd“#

the ~ope i< Sestend 4o o
fixed suppoct emd the other
end rSconniched +o Fhe

axle of the vroxt b per

™ The load ic otfoched +o fhe bottorn st

/)u-//ey coheve o 2he (;%./ e o_//g/peca S Fhe
C%* end of robe which poscec ~ound Fhe
U—//ﬁt’\( moer+ }w/’/ef/.

Fox éfM‘/L’/J’Y?!:/m CMQLE‘PL“‘”?J_'_.

L] = 27;
T, = ?.73

Ty = 2T = X273 = 47T
L] = 2—'-]_| = 2X4T3 287}
P:Tg

Scanned by Camécah

-

ner




‘.'/"'),q:ﬁ[,_-?%
P

> mp = 93

W“”L = ij
[ootbF = Hixy]

F‘”’ 1dec condifton thee ic 2D ‘f‘??‘t:][f'd“? [ofses -
9’7/5”-7[ — eu-vf:ﬁwf
P = dd

'
.’.; ;.4 _'.. . . . . 1. I.J‘. .{.- I.‘.f‘.

2 N _
P y ®

> [ M4 = VA - n
i »—-_&.. Y w/)p';;?— ~o- U# mDVo-A/e' /AU«//
‘/ & An G‘Flg‘f"“l_ O—P fooN ik W7Lbfrfd o /1#7“ qQ fo—ao/ L‘;LS'JDN L“J

74:0 "z,ﬂfn’fﬁ rlfrfz'") of /bc,uffey_r r,o&'c)) /70_,; S movab/e /7""’/87’&‘,
_pefesmine:— | |
© . of fhe mje. OD [ffort wested in Joretim

@D Load Wosked in Pockim - =
Soli=  for g fivet syctom off pollegs
VR ©
VR= 9532

.f/i J'..r i.; r.'

—_ K - 28500 _
MA =4 rw~-25’

- mA .

@ P,ﬁn'cﬁ-m'—“-\—;,f—{“’%[—#*/) = -9-’%6_—0“ 078/ ))—21 N

@ Mk = P"VR["’"ZJ = fsox_ﬂ‘l[;—on';ls*/)

8 ?00‘8 i _—
—

a A A = A& & & & A & O 8.8 . & R OR IR VB

[ i st o T —
Scanned by CamScanner



v/ a
SEcomp syerem CF PULLEYS !~ ‘

ﬁﬂj tUve Shows om qm—raqﬁé'ﬂ'lmg[‘

" for ) .
N 7’5(’ J.’(’C‘CJT)C[ _C\./_fr/-pan c..g- /ﬁu,ﬁ/egﬂsr

ViR R NNy NI,

J—./////////tu

N
‘ |eed (W)
> The sysfem  hos Rackals pudleys in +he u/ﬁ/JCT block cnd
| ' lowo e block
poo pelitge 10 o .
= The u—ﬁﬁ(’r b loek 1% %‘x!a’%ﬂ o s’u—/gﬁcf\ﬁl ond [euvse™

| loek 1% movedle
= The wez‘é//b% Ny ctteched o the /Deser Lleehk amd

+he e%f‘ 15 O-)ﬁ/é'/llpo/ ot Fhe -f‘-’t‘ﬂ end 0_70.7/»/7,_» »"VD/‘E-
There #M C?M‘/"‘é’ﬂ@m opﬁ #he }&c».}f’“{ b Joek

W= ST

> K = 5F

“\““lll“llllwu-.--




5
®

S A= l‘":S’P-— '
f =5 ¢
Lor  or dee/ cmde%rw; :
MAHp = foZ & .
*

_ycf both  up, Aher omd  Jocorr ;'/.r{é Qrt Lo nummir'
""ﬁ puoldleys thor ofart rcale h%—ru‘no e C”’O/""/' l

Lhe Q—D/,f %xcc/ FO fhe lovoer endl st /SM—//?V 19 Ahe ‘
whor hlock . Eq b/ brTtim ooff she Joeoer block 'Mm(fz“w-l

L= 8§77 ¢
V-1 |

S ND A @
¢

SomAa = Ho. G2

| > v =
For o om jddeod  candifi'm
o +h ¢ y ‘
. ’)'aJ‘U—}k 9574—"-1/?[’0// _91') ;f'/)e e o
putley e

i -
Jofv% = unier 4 gy | o

¢
¢
¢
¢
{
4
‘
!
:
:
‘
:
i
i

I

Scanned by CamScanner



I\!‘!"'."l."'.‘..""...'.'-'.-'-"‘1

THIRD syerim of POLLEW=

S e S —

./x/././_/l[/__/,_/;u.f_
f"}]“‘"‘ showas  ofhe (lf"’{"f](fjcmmv/‘
of thind cyctem ef poAlt7E

—> Severol moable  pollnys
ave used Bnd Ahe ~/—ojjmor'l'
puliey is kept Sixed

> The>r js cgme num/J[rr
Yopts ap fhe pumbers V% pudley

> one end “g geweh ~ope 1<
cAnected Fo o bloek Lohreh

Covr s +he Jead and @*her
end is fixed Fo Fhe mext
foroes ﬁu,//e/v'

= The efot 1 o.,ﬁﬁ/t“ed Fo +ht
Af~ve ond o% the Jouoest pudley

pog e gt fh 8177 of phise cysters

)= T F+Te +B+Ty — D

7=
7"2:27_/'—'23(/’:2/0

Ts = 273 = 2x4p =gp :(2"3})

= (propratrt SPF - ) = plat1])

1

_w _ Plet
R (F ) L oA
49:’) é&(ﬂ(i‘fl‘»—p g'vpz thevt are D =Po- c.,/g}w//c'f(/

mA- = 2’7,7/

Sde ot godiHm  mA= VR

2\/»? = Zn"/i :

By
B

Scanned by CamScanner



1

LE-:’ 9n g J’L/.r/"(”?? c‘—/ /ﬁu//r"/*‘“ w1 A ompp M’v;‘fx?’ fhore Gre °-’7‘"«"~1’_
55(79?76”)7JT af the Chving at She fowser Jp/ck - /;{/’;[ML”;%
e wvelocity ~ato of Fhe pullty oryan e en? ?- S
C% QoM x ~egr o /f’”f'/ o [ood c-f o0/ ¢ colelute Fhe
4 c.% FAr ey LM ' |

S0/ @nee theve ix oaly  one f%wkg Fhe GW"’W

eamr/avio +O  oecond oysterr a% /,u//eyg'

VR = NB‘O;@ ﬁuj/cyr«

AT

-

dlalaaalalalalaa

7

VR = &
m-4- = H_- foo _
£ 000 = 3 e
7= :/i': %: ©.& or fox
S @ Povr g third order pudley  syetem jMw"lj" Fhre }U”//e‘f"l
on effrt off 200N 75 ~e g ot BT S (oSt o oo c% ;

{

[ecart- Celecfate FAe 7) o—% Ah e ‘.S‘y_ﬁerT? ond Fhe
6'7,”—74:#7‘ Joet I %ﬂb?ﬁrfm’) s
/%~ For a FAdd ovder }M[ey R agac

VK: 2}7_‘/ ::CZ?_/ __7

G

X ITLL L L ildldlddiidlidi

/0 00
Seo = S

N

m A

- 57
;?' R "‘—7{: O - F4q ov FlI 47

fpretron = ‘—/%é- [_;)L’_ __y

= /oo I
079 ‘_/)

- SFo29 N ![_’__

Scanned by CamScanner



SIMPLE JIHEEL AND Ay Lo

A 5;”7}"6 omd axle uni't e LB)
coneiedo cml@ o coheel p T
.y

Oﬁ /oveb' cliomefer and
o axfe B off ompd) dia

Borh e keped Jo thr gl [__5

Lome _S*I,A('oc//c C: The epive / Loac 8- o
\ O pea~t

Atenbly i mounted o Lot f-port (- d

beam'f;éy o fhal Fhe cwohee/ | (r) |

ond avle com be vofated The Joad K o be Jifted i
atfoched o o ;‘%’n'r)[? wohich i wound ~ound +he axle -
*‘9’70*’5”47"‘0‘0(7 )% teeund ~eund Fhe wheel ond Fhe
ewﬂ-pazfn’— P I o_,/g/&/f‘ao/ Jo (A Thece Fueo _w‘w% are
voound /i a/é/sgﬂ"v’t divectim « Lohich X rmekes Hhe
looed  move o frood Lohem £hHe e%"’é &07!/5/"6“0/

doton oard -

The coheel ond axle oave ke\/@c/ Ho fhe cgme

S}J:‘nol/e ond %/im%ﬁ’t‘ ohen Fhe o hee | mokes o€ |
avoludon , +he  axle csoudd aleo fuvry e ~evoludron.

Let,
- = }r‘qu"VLt”r D-% 71’})4’ C,O/\('f’/'

d = >cometer r)f Ahe  axle
9r oo evolotim of wheel the dirfence dmcavelod by
the o Pfect = |
G ome evolution of exle dhe dirkmce dnovelied. dy
the feed = 7o

disten co moved /oj effor/ _ D
T Dutene moveed by Jood el

Scanned by CamScanner




Scanned by CamScanner



