LECTURE NOTES ON

THEORY OF MACHINE

PREPARED BY PRABIR KUMAR SWAIN

DEPARTMENT OF MECHANICAL ENGINEERING
B.O.S.E Cuttack



SYLLABUS. i

CP K Shioz )

1+ szmpL€ hheChea) A \
4.1+ LENK , kenemafgc ChodTl, ECharITAN)

MCheN€-
1:2 > 9NnVErRATON ) oIt

ond AR NVere goP -

1-3— | owerc posT A hzgherc [PERT T

Qo LENK. m €chonzhhn

1.Y=> Corn onl kollocserk

3. powER TRANSMISSION

31 concept o power 4PN TAATOY)

32 TIPeEs o Qrc.z‘r\/ezﬁ) ,@eéé-,gearc anl chrer
dregve-

33 computatior o velocity redto , Lergth
ols Relfh [ Open ACOAR) with on8wither
SLep-

3 pdvo o belf- Aerron corndrcrkugald
ferrron ond onzfiad Feriron)

35 powerc %mnw}ﬁ‘&e/@z bhe Ll

26 V-delt A V-Lelf pullegk.

38 peoe drciver A Terprrpology

39 gelt W, wworkerny prirceple ol

g2impl€ cotfn/:wung/ Reventeld A epECIli C
Jepr o

B—




THEORY oOF MACHINE

| N Pk Su/Az/\/)
e P — 9(’ TA 36({5‘%@9 A Rreanch o Qnim/z;é?oi

ZeTence, which Sealh weth Addly o
RAEINE  pfeon Rebvwee) Vartodl pacth
" & pyprchene K Gorecers whTh escf-
on  thenw -

12 e A TCE
._7 S—{-a:é’z)’os I ) | Lach
= ! Bruanch 2« ToM» &/
9t A Q?Jke wirdh Ahe /%uﬂ/ ol Gorcel A
m:\eeﬁ““%_ o machene o et .

—7 Dy@intehA= 94 of Ahe Brecanis O
A Fheng elkedtA wbtd'e cxc:@z‘rnj )

WIRChENE TV hoot o - o et
—  kinemadtchF9t TA Fbe Zrapch 96

I—

Ton whrch Jdealh ith The relet Ve

maj\wn Befeeyy Posttr o hwalhire .
—7 sH08 4 o poxtdron), Hegpiacement . spees rotet2D v, .

7 5?»6@'% “od TA Sye Awrh Ok

Lﬂ/%@) Dol vopty The snentiex




p—

lcortcels Whpth It gre kreobn A€ CobrBEng '{
ekt o5 birAA anf ot O 7he
o here Ttk

S TRUCTUYRE
—_—

3 P Y S a
A Neko AiAdCE LolceA  oasemdld)

o CcomBenattoy

— 9¢
Ols mtjég orce e

h@vb‘nj' no reeletcve
Fhew el frewrsth oDl

bootror Aetoees
(corecek .

MACHINE N
- 9t s Qowzned &b & QgVece kon

s AEruct , ‘
72'@*22@% )%(Srwm _’z,*:n;)m‘ +t0 gV o

- st TA gowned on & Levice

hichk [LECEVEA  ereiy
A ot Komg ARSIl LWOITJE -

_:_,',.—.//"""——"'——:f*-

TYPES oF B9DY

| 3¢
D Rizzg o8y — 208y Th P < y

)V ~ CC\.)
2i928 s s Soex s ACEETC T
) ! ) ('/(j

orc
Cor) A(/uyrﬁv%a :
o ‘54—(/«9/‘7 ols rzt‘fjé’& 8 7 Y Cweld)  enry meenny e a
e s s B>



v

O meswtey 1997 1
@ reswtiy 1970
| LoF8 Ho k& fléhf/ﬁ{'('?)?/ Lo 7

P Ruldsenrys — mhacl  XeIP7/B georw  unbert
oATOD e lsone©  Ex—=> comecktny ro8, cpnoy, hed

7 S ov ﬂeh?r’s‘ﬁi’)ﬁ LBy cathel S°M
() FLextfle £0%) O . 408y A «xzY Ao
ﬁ/ .
- R€ clexchle , 2% g4 wTers  Lefge dammd

e ochm o ML
Ex— Lebt, sPred

7. 94 A & ree &tAfont /QCBQ/ ore .CQMeMﬂ//

o /’Léx&'&/&{lwré’a‘)’il— £ 0% ‘ |
c. onneX T pofhert porthh OF Fhe e chtPC
i th  rrelAoVe wotion Seferee? +ew -

ort
Q?% oA ﬁek’rﬂep AA X rzeAﬁAW X@QZ
ot & gmﬂ(/f?()({ W?SﬁAWf- Qod e
2D connechtonh prvesent vy heore
Wi’\/@’ MO\/eng)-l-. \
’ / rod + creoarkead

Qor)r)ec%mj ey ot 87)7 cand el el

crank. 1k Mg+ Lygeheed -
cytodert + Erzame .

=5 Lne  Aboalk  loeve  Fwe C st AHTRAIA:
o /‘QM ve ofirorn wern t eoothar Lnjc.
@  mvad Be o meATAfant LAY -




’T’Oﬂ M&{f&a’)- y
: P
EX — Cay))’)yd Z’/-)i roo¥ C/Z(ﬂ/)/

oNe. Wb Th

Lo Lonk = 9t
Ly spPErt Xy

& /:z,extﬁ
e(mrz)meg oY) &~

to oskat 7€ IS T ols ot
Ex— Bt rope . Chatr
& //M;’ of sA one wWhHTHh U
by & cLotd T O~

(sorum el ,é/
roceptadle and THE botdeon T~ Lt Woire
Tkwdib he GLY

_shzon  onlg ,
F=0. hzﬁmulxz}c pRANA I CIA_A
S ceA .
MAacHINE < TRUCTURE
PReA—. " — 3 > /B
&) porcth o6 IoChTPE @ pam@é ol ;,Mg
ove relfue 70 oNeg . <trobone Jaqwﬁw
snotherc wove  relati 7E
e FHENT

cCoN VErc 4”

adsde @ 7/ wt?
onesdl L)<

(B converkk oM< oy

cosrer— eIy enfo  AOE
) ONEUL BT
&/ TRW Bots powerc|(® Treapamid- (500G

A wotror g




i

@ KINEMATIC CHAL N

ANANNANANNNNANNNNANA~ I
= gEnemufsc  Chatn Th & greodp o L ZNKA,
erthere Doerel ogebhere orc  cnmonged 7

s B Mm‘ﬂ)’)eft t—bcof- /)ercmzi',{v(_. thewr Ao bove
reelafove o one cvvdher .

—> ok Fbhe LKA o conpectel ©r  AUoh
& oy Lt po hotdor TS porAALE.
of rerdlUtA T e Lockdd chwen o
Afroctdree: NRES

TYPES OF TOINTS

0 RereIYs Soehl e WD LTI TG
Jogned et Ahe€ Kahne commectzon, st o4

© rermany Jovobis v 7hree B

Joend¥ af e~ c,on)oecﬁ@)’) L, 9f T4 jcno e
sk Fariyy Joent
> of cor KRG . CO)Q/SCZQQIL&Q axs T
N Ezesd Datrd
perey :
® c}dafemn&mz Joont — Y é/(Qc//c. .
oe  Jowned af—oe comnetron , wrodr =R
vosterosity  Jom s |

7 CoNATLercel
4{—35%”% c?z-‘-n#, reerce RA Mm@e




FYPES OF CONSTRAINED Mo TION

ANAANT A AN AR AN
> There exre e Three {7{%&/& ole ConAtrresimrnel)
rofzor | |
Q) completely cwm,%/a}z?ngﬁ bk roN.

@) .9)0(()”?;16@5%; coPAHR eV

3 Svccerrsvlly conatrsiNd:

COMPL&%{ZZ ca»g%mr‘neﬁxbna%wn
cop KTt

S

=

s wher dhe rofron At prirr TA
Lompded 40 o JSecenite Qerectcor)
ZTUCCAPEATVE O the Rerectron orCE
sppleel , then dne Ioottor  Th 2 ozl

ra’ A e Cpmpb@f% cordrunane voot

E X7 ,
?OMO‘/'Z’OD ols &~ gq/y(xn/ﬁ BT <M

Ad/ JoNne holég-
@ potcon ok o~
ot each 67)9 >y oo CTIrRCUIT Hhole .

1 - - -~
é EEE(/////j/

— D o F Zh
71’)COMPL€H/7 COAA%W)O@Q //wfzwo

—
- e -

N

Aol with cowxm

> when  7The Ma%z’a/) Gl e en P“f/z
can B 1K€ plece v hope TP




r——fﬂ f
one  direckeo?) 5 then The wotror T
CM o) sﬁCOm[)Le}a@] coritrunerdd boofzon.

EX=> Shasd N & crredlere bole
A
L

—= DOFE T vone  fwnd

?ﬁ@emkﬁ XCZO

= e ok phe motvon Aefwead dhe PRI 7
(ompletly contsprsered by oAl SoF 8y some
odbhell.  meosnk , dhen  Fhe okt T ccwééﬁ
Accerhsu ity copifealneB  pyoteon.

EX) Shatd 20 s ¢od-sbep Aerddly:

EX—7  pzafen) A CybRer oG IC @pme€

7 copverttton o  mone D.oF fo € Dol F

e



ﬂ

KINENGTIC PRIR

2 a Jod os fwo LKA havirg rzel et eVe
wodzor) Bedween hew TA  KPXIV AR KTy
—gC  pe/T. ' |

7 C Lasstszcetvor ol el _paa"/?«&
* < X X
0}9‘/’%&/‘ B ey

O pocorndeng A0 ratone o6 <
LeNnkh -

& - PccorSTryf {0 flyf@ a5 rpelatzVe o 727
Slw  Lenkk.

& pccordur) to  nafore  ob” by Chead? TC4L.
cor) &%rzc,umf A, he  LenkA.

13 @ paordBy Ho yufune as cantoct
- — X x X

> 9t A o Fwo  FIRA
@) H?jbéﬁ- P(,&Z“/‘( .
& Lower ..F&Z"/Z" Q

@Ha‘ghe{(z pag it

ol S LEDFA | hove | e i

Lene  confoct A +he s Fher korg ot
poglt vh JRe®. ok hghern padT
ot  Amillare

ﬂ?f)('—.? Cby A lollowerc



=

g\ [ﬁ(\’( fl P‘\T r(

e ———— e S —————

-2 9K —{-cup Lenk&  haA Avnto.ce orr osur o~

u’/"(‘clb-‘[‘ e +hem , Then K&ekwa}?/c P(/LU\/'C
TR ko)) KA Lewelt pait.
EX Shatt rcotading i a Leaniny.

aded ﬂ/fmmj on oL Konew:

%@ pcconbeny +o type ol Qg&&w@ mm“zﬂu’)

Moo 4o LenX.

= Ktﬂ“@lvj;‘tc paiTtA L€ '&CMM" «peb 2K
@ sLzdang pagre ‘

© 7urntry pasrc

@ Rolzry pedit

® screw pagic (helioedl fum)

@ spherzcal pail

@ sw&zsng PeLIC

") R |eeremaltC PRIt oA kpocd) G4
poalit A A4wo LEnls  heve & _ALz’coa“ﬂ]

hotr0?) relafive Ao ench  other
Ex-> rrechongilorc wad n o reecnyuinm hole.

LLzLen 2




N

- & paremfcc  prore A frowD 24 Jury,
paZre 9l ome Lonk hoi ’{L‘/’w’% I
reNOLVINg ;,V,(;ttgan elea - TVE :/ZQ ofhere .

7
© RoLL?y pozic

=7 o /az“/iemév;@% pRTIT TA 2
rzou,?/oi pelre 9l ong LGN barn A
rzvu,rﬁ] L FTOD :Zééaf?’\/e ¥ 77)6’ a#)efc

Ex—> Rutl » Aosumgh
oLy wheel - o7 [sle B gc//c,é’aé&x

® Turen tnj fagm

| — — — ———————

. Screp/ pestrc

—

> . jerNehefTC prIiT T Jernoe &
rcnen) poire 9 Afwo LPEA  boA For]
A ALC<97)”Z /moﬁm/) Ll gbeh

EX—7 Rotd 2 ot -

@) sprertical  paire.

7 & pinehutic et T oo
A phemz*caé PRI g« are Lenis TV
the orm o sphere fonk ersel€ ﬁ




K7 X e LENk
Ex—> fall A Rocpet Jon it

-  P&én &ft\l-hj~
V/,[(‘.‘iﬁ(‘z
AN\ g

@ accordeng Lo natdre ol machpntaal PP

@ %// - .
5 g Yy WVVJW@& s o~ P:XCTC b el
T2 Cathds coored

%@@%hel( e
P Trc: | '
= 9% . 5€PM X /gj Sextra sy
the Awio IO ok
\

O open prirc [ porece el patic
Lol A pozre or€

— 9¢ 4O e BA
2 contact Soe o0 Gravidy R CE
oofz by dve Ao Apreery € © cetledh)

pen Pl A

7 EX7 Coun & olleesere




v -
TYPES ol LINK Y
M/\/\/\/\/\/\/\/\/\/\/\/\’

© bccondiry 40 nowBere. ols connectroNL
B perorcdong 4o medwr) AT LIhtch,

oN
komo% T oAt ed -

& F)CC&/&QW’Z lo  rokere o6 Conp Etcom
x— S ———

@ BZ’{)&UZ)Z LEN - .
@ T@/cmfcj LeNK..
©  auaternsicy LEPE-
BRIy LTNK
s — )
> a Lgnk 0 whrch Ao  LTDFA eI
connected  prowrb sk Ewooutg LZNE -

a(: 2‘1
)

@ Ternnsic] LTk
.

7 = Lenle A0 wh&rob‘ Ahreee LIDFA S«

conrectdy Ternary Lerk.

N\ Comgj{l@g 2 ’ZWW)/) aA Yurth, CrRITITY LN I




DEWREES  OF F—'REEDD/"]-CD~0~F>
ot TA Sopered ar Hhe pombere 0~ 9_7><96P6f>9mf
on) ( Roth trmnilateor) £ reotabional ) &

s pgenis FhE

Pmne Mé&h(/&)’)
'-neeegeﬁ ;F'O ‘ ngél_el'dﬂz‘l’og

rc port £797) ol ath
e CHERIDTAR w et

D.oF o«
pombeat o orpe .
the QO)OL(&;(/M;"&/)' o
o Fhe

coxd Lenic
l/agr"L z‘;&z

0 wés P:;éejcmn‘&g fhat must fe gpec%lrde@ +O
-7 Se«t C””’Pbbﬂﬂ ithe oﬂnﬂ'r#an o6 AZAKM
£ PAZRS A NONRER.

STTarIoN S no OF PPIRS x




N = pouwkerr oK LEDIA,.
P = nomlerc ol PRTTA

g = hamﬁc’m{ ols Atroty JotrA .
D> L-HS > R.H'S — | oCjced Chas,

@ LS = RHS —> Chrtr T4
| con&-/-fcc@’f)ec@‘

@ L oHS < RHS —> Chusers A
uﬁconé%meg '

e @
T =

, p=

g o=

= 2P ~L
. - - S
/) = 2%x4
fope = T
n-ps o Pl =
[Cns = PHS) ( s eD)

.2')<‘1/7 :\S{.——L}:\j




LS =3
2p-1 =2 xR~ =2

Q:H'S pt

L-H-S > RrhS
QLOaceQ C}Mn)

kU TBMRACH EBVATION o/ DO F
— X > e ~—
D-oF ~ N — 2 J-bh

N=Z MO ols LEN KA

J —~— no O §s reny Joent

-] = no o oelle  LTrrA

b= b = mo ds hZgherc Pt



N

&')[_‘,/ e "fgf/’fo aOZ /C/@g'@ (5" 2;’)’);):2
e A X /'761«/0649 62/)’);0
POy GARCL

opere  rth Jdesrrmhe reeetTVe
o frory TA  JoroedD SA bECIRIITAM,

Chathr
~7  Wwhen y o
th kxS ) chall TP )mpgojrm?dmj fgé

=7 i comb el Tor
Qoldret b a

: P /4‘7/3MUC
e o8 1hHe LTS o & Me(/kyaﬁf/‘;h),
o

c rpon!

P -

Stederc ~
J > ozde
— ot conver A ' eceproce ATyl Do PR
e Abe girdert ofo o Tt poo g
ols” I T VT Ce VORAR. .
— N3xx 4y —» Smple ISz A

V> =2 Compoor®d MmeChmyA v

MeCHZIE
5 . aChtE T o€ Chasp e @ij
e cowlidror ot INCCARIDTAIYS whIs
2l 9 mpet A Qotsy ek € o/ fo 77
pordh koA alkO Lrasomamitts s ki
h@ OV aflC hechantcakd TP F
rto  pome fcend o vaebvt  energl

> Freestnt

e



i

INVERSION
M
= Method o odAes Y D zssercent mechont A7)
by kawry §sutcarent LOKA TP & jctnemnt-
—2C Chx2N , TA o X5 ONVErt ALy ol
Fhe mechanzA: ’
Bl Vard OIS LV
—> R@Mc"f\/e )’V)&f’zj‘&)/)j: o@péﬁxz’)ﬂf Cherg € Lot
N tote wotton rag o Pyl

_ S EY LT NEMATLC CHAIN
MENIJZﬁ«E5 of KINEWI=Z= T — .
AND THELR T NVERSZIONS :
>< /

—> Dricenent Fgpes o jern@inaA T ChextPA
kb (oo kTrewad i PeTTs arg

() Fodrt st TP
&) serngle sLz8erc criapie b

(D pocsle glLeRer e AT, .

FOUR BOR W 8 VADRIC CYCLE HAIN

(\/\/\/\/\/\/
—~ g4 coNATAAR O EUUTT reeged LS wWhIch
aIcEe Connxé(f'ép tr Ahe orenm o6 q/ourzr'mﬁ’
et By oot pen  Jotnk .
%
& ‘ﬁf— CJO/?/@("/{%/@ o~ (s ;f-c/rr,y) Y.
PeircA. /




| AN e o p ; =
cond” = Lerpph o5 oN€ a5 fhe Lmks, shotld o, N
2o Leih dhan Auw ol IPE RO Lanks,

A 1 ,

- Th e L onp f’b&f ;6- I RJeeA
—ON BA [CROCID KL S
= The (ctxel Lenie TA KN

e chL&ﬁ? [TV oluty

y) &L Grome

-y Lznk a?p/’c?)/&ffé’ fo the rxed Lk
TA enceory ok cooplelit. or ConnackIng

re.
—>  pourdh LK TA Jnewr oA Leverr oft

/70 CLeIT -

o |
> ole  Jrkkenent LU 06 (SourtAaT heTherg A
ane (el , oot JTOSTNt prehoen InbaComver

A190) gttt A€ OB Feineld -




-

(HRASHOFS LAW
N

p———

— 9N & Ko orz et MeChaanN TR The Sow Ols
Lerst's horetert  anb Longest- LDk Rhootd Le
Lerts thay)  the LU o teng?h ol

otberr. fwo LEhKS kot onttpuovs reetat

_ve motzon Rebweer fwo  LTNEA:

7D

p+R < A&F F
ert LV

o = ;bomfe
R = (/0)3;6(19- ONE-

s ope o e LenFE (Shorberd LenE) Ahoutd
e conpiofe mEVelotoD relattie 7O

+ho - orherc Fhrege  LIYNS:

TNVERSION oF FJIUR BIR CHAZIN
ANAS VYV ANANANNANS

,\/\/\/\/\/\/\’\/ ~— .
— Therg o€ MWL:@Z/%A o 9nVe/C/Sf0/) oK
ol

coondert Rty b
@ CICGNFE &7)9 Leverc meohmgf/gm(gem eryc"re)

@ DoJlle CTCONF- Me(})aﬂf/il’y) (COUPL‘C‘?% r(,aQ

ols o wc@wﬁve)
® pochle revert mechantAMC vates rBrced
—ror7  Inectm )’ )

&



@ crnie o7d Levere hecherZD(Beam o,
E LeVert CL'?NGL{)

.

P‘&W” npg

¢y Lm&?e’%—%

> of comtdh koom LKA & peatpoor€ ol

Fh A nechantih T | +o convert mf)fu/bj
ot oon) zNHo fZécinCOCézf'U)’% o Fzor -

A/ Levert oXGllaber o800t o (stocel con
D, mhe e E o5 #he Leverr Coe »x

cormecteS fo o perder) ral Lkl
rectprocadel Bue fo  the rofufran 05

HAC  Creenk
=
oORLIVY T
®  poulle Crank metnrian(2or Y
s B LoconptitVe)
7 24 CONN A~ o  ore LN ¥
7)/\01/«}’) ——@—W » .



o sy gk Imecsnki)  the AR BES
Chawmy e%m@&gcéxg#h) amj%>cx§‘<7&wmb&<®n9
& onrecta 4o e rcg}xped’m/e cwiheeldX

— Te - (¢ C.D A &5 S cocplry rz08

e & Lo A
RN O contteant  centre

Qe rfaince Ko Theh?:
o ThiA WEhanTNY T pied o LeooryIrit
=] reodess ] wottor nom OP€ cwheel to

© Dol LS, MESESAOLHTIE TR

MECHANIS M) : '

g tA & oceh

X pDofte¥d Lr€
AWOWN “The  pd AT f500)
OC  bagChaPPA M 0""’6’)’)
(i:r\ c?/‘( A fzim presng
/>z,:\/ &0 7"6’ )Y mdc
ven e

S, onbeadel GyLmbere




D94 copreath ols Godrtl LIDkS e (ol Ly,
-

st A, Lonk 4c , LECE A Lénk BFED {
—~7 Lnlc CE & RED .achs oi Leverh . ‘

=7 DZT&PLALC@M@T? a’f.\fkﬁ Link RFP . oA Jz‘rze@%
proporteoral 40 fhe prEwWIRE  OF FA5 T
e pobgch ek o) APE Ird7 ceteld
PLU}O;e,rt. | ' |

7 Q)’)‘ (X)’&Z R bk :Qr/gp[u\CeMer)#\ 7233 ffloe
A ECHSINTAW , The ALY FOZ)’H" E af Jhe
end ol e Lonk cE frecer & Sppr
Adrzargbt  Lene: T 1

D Semple  mechentdm (N=Y, DOF=1)

B compourb mechnian( 36, DoF=2)

® Complex meChem( P26, pofiL)

p— B -
—_— _— — p— —_ N — _—

_— - —

- kINENATIC CHAIN
— When the KZ nehat tc paZlit &€ RO Canpecfe
1o troppmit completly ort  Avdasoly
CoritraIne moteon prown on jcererud ¢ ¢
Cheén -



CArl AND FOLLOWER
AN AN A ATTTY

> 26l '—n Rotabtryy machne  clovent, whech  geves
rzec 'Z’p@oadzmﬁ o orcrlledzrly wolson 4o o
gecond element th  gpowr ok cam .

5 <econd elemert b catled (splow/er

—  comn reofeten ugu,oé% ot coniteot Apedd 2t
8 Srieh the olUowel™ whok€  roduo))
Sepenk  wpon the Awpe o

—7  ALwagh  Codr A Seavere A Lollovert oA
the  Srzeven.

EXZ, comh  sre wwhmnl)  uked @0 LC Y e
(sorc OPe/acé‘c'WJj the  onlet o exh it yelVE

7 privdiry Wechtrery, pachene tool , xAtomes
=) ~-A7C  mochine  ef<

7 r & CeIy  meChantAn , there sT€
theee erventiak,  perdk. ¢€.
O can
@ KolLowelt

@ Bruedme whzo ,gupporcf& A /‘U‘éﬁ?@&/
1h€ (collo

AN
C
(&
0

/)

Y WoRrjcy aorlace OF
Cev)y
e



&y TYPES Follow ER l

OF

NN ANN . |

= The Gollowers which are bavi?y they
rectpro adc‘*nj o1 c')/«L“o’Mrlx)j tookco?) , are

t

gerercatly Cloantsiel  ah ook,

O pccornlury 40 pheire Ahope O Hhoat- Podt
Lokichh 7& o contecd outh fhe v

& kpzke—<dze o lLowelT

@ reollert cvllonselT

@ (Lot @MEQ kollowerc o< Ly UAD TTO0H
ko Lowerc

sphertcad,  bkecel bollowerc.

(5@ — (solloc/erc
B N7 §< cdse g

> When f{he Con%a@?c'f)g end a Fhe
koLLovwerc  beA the  AhokTp lendk'e 85726/
It > catteld rite e bolower .

= 9f A& wof kel er proctice 8§z the

Al spres. ol Cpn#aof-c‘/)j Urbuece
reA/LEA TN exceAk TVC ieesyt .

7N jntle  elge @w eI s popparSernadle
tc8e  tmurt  exirt Lo the  olocoerT

A 2‘0@"86. E
/ N

17

X~ Poper curtny wrechr¢

= of- A upER oy ZLlow 8/0@@9 SPpLocLgon. y



P 1

@ Rollert’ collow/@It
— N

= IheN ' %’%‘ei"- ’c‘o‘)’)’fozdc"n/
FA oo ot catted oo rollern

—)  crrce - —the rz.ou'ftnj molzon taker pltrc€
A the @)’){udgn] , make o8 wear A
conarbardly  relucel -

A2 A @Léeri._(yoaua&’m dMDV the v z3e {%/w/s;/
oAl B the  kollowert (& the ,;;/279 e.

end & the olloorelt
tcoldoc/erT

=9+ W s Gor high gpeeg SPPIRsrp -
ook lsoUOALTT

© FLat keced '/MUAIA
- < ¢ B

L ihen  comtacktry @B ac  dhe @UOVT
cA pen«ea@éz (Lt (azceg & calld  laf cncel
kollop/erc . A v

S ey pes  (sollowert  ATBe thrukd A rReSC
Ao Geollowert K jdﬁge.

-7 When le Lot (@Lc& Eol((overr TA CTR cV/URIT
callell bnvkhrook Lollower -

8.



= wWhen  contacted o |
% phert axf Ahspe , IE s Ccalle
g?”seﬂz}’&b@ kpced  oULOWET:

by Dt v BHY)

g ﬁﬁ*ﬂ'?’h S0

@E o(s” kl/d"(?CgQ o LLouAT:

® eccwt‘é?ﬁnj +0 mwoteor ols  lsollowelt
@ rectproading orc Leerilatfor) (o LLOCRS
® ohctildaryy  kollower

Recy preo
G Recuproadiny GLOCT

.._7 9)/) /ZQC("P/'(C)(')(L?CL):)/ ((’0[1( owerc [(()[ (L'nxé'«:

reect pwadle/% ar the coam rodutern ureot’

- X nike ee Gollow
BT Nk saced T reotler USRS
b A bollowen , sphernre boUosER p




i

ot leden o Uowert
QA——"X __L)(

-2 9N OAC ﬂzcﬁ*/)j
&N caw  otaden (/)’);"(r/)ftbw[?,

tepllon/ €It 4 followert OAC T lafeA

® {_)cc,am;g:'(/)] jo path g'k—:ﬂﬁn ols’ +he

R

oLl owerc -
@ R dral Kobwu/c’/t/an Line (wllowRlT
plneh  ollovskre

B Radzal x(foLw wert

= ey dhe wodzony vecthe lollowerT
oA 0060)’)/ 2y) aXIA W})j -(L/,)/zﬁz{;})
reay g"a/@/)/) LeN€ Ilsrolldwert

AR



ollowert A o

7( V)(/ (a’® Y/ﬂ/\ ols %(
mu/ﬁif o(ls/ e M- () Uov eIt
gar rAveed | At

SoveSel toko A kg

0 pccort8try Jo (ollocsert bvofeo?)

® Aoty 40
(0 LLowert bod2o?)
X .

/-}ccﬂ/zgz‘:7 +o
X

-

D Drueld - Rore-Dedl Carn
@ PJeh —RTAEC — 7 efurey) = D’ el
@  aike — TAID —UAC gy

AW



e o Y
D s orcH 57y {0 Mope
AAAN NN AWMV nf(\//n/
@  poliat ore. Sire T3In/plate catn

AAANN g P G
) o4 rr  Ahe pampest ard 7 on b~
Comivorn 4+ HPE ols  comn - .\
7 Thts A4gpe ok oy TA bomey on X

d(/,’( orc PLa;fﬁ
e .



- g

7 The edsal Vertonce wom 4be centne 2l
the BAR. o5 Yorddd throuvsholt-  the
CERCUMEerenc@ ol fhe caw - plloc””F o
sollowagt o rrrle o by aAerc e¥se
27\(‘7/\ ‘he (collocerc . podcal o707,

9@

Cy LINDERICAL, oTC PROM A |
Mecg o). A& C/?L'r}’ﬂg@m'

—> a4 TN (SO |

— o grroVe T cud nto the cﬁljngem
I thh oo Voryiny Locafton atonj  1HE
s thr o potwadron. ,

= ARk 5» o [oLovert j—'//)w@— ilde A 0 H
greeoVe “giveA the Gollowpre motcor oeor)
the, cobn o rofel7o7

777/




y

®

FLof ccm*;/Lmean comwy
_‘ .

= Thir 49PE o Comn T sorcad) on A

freent. Lated 4Lock )
—> & grwoVe G cot sndo Ahe Ao
with oo QudenCe At Vastes Greomn
lhe plone ol Arsoflddtor . |
2 i#@-@iﬁh} L2 o llovert 7(;‘1442)" IGZ'&@/& o the
groove  giveA the lollonelt mew;? parcpeRe.
—last {0 She ft,av)oe o(s” fmﬁwo?’)-

IBDMN@ID

N

: Qs motien




SPOWER TRANSMISS TON I
r\«P’\C:,\/\,\/V'\\'\-\,\,\,\\\\\\\"\"L\} C b IC ngIV)

= powert AmanmiNDy TA & proceshs O
$reng E ofton kot on€ Ahabd 40 asvfberc
,2:;5‘ CRTN J Nome  conectroy KLebeveer #hehs
LI’!‘~": ,Qc(,{- o IOPE, chatn A gear.

- JP CJN’\&LxL {he Ahatst tmmbz {vo £ypes
ols conmnecdorks cute  oned , one .z;'A klexBle
& a-HaeFL wBA R PTH. :

VD slexille 4ypeh o corvat §N thene
ch reelat tVe velocey Aetween thalst sk
conrnecforth dve o AlTp o8 adeogn prabud
W Ahe comnectorA- \ ‘

> pot T (473 2&9 C.<7M€d‘607)  tberwe TA
PO relad iV, Velocity Lebeseer) coprectrt

L& Khalsd

— Belk , rope and Chotn one €eXHLT
conmcéorc where oA J&M/\ ane 1eese

Connecfortk

=0

s TYPES oF DRLVE .
| AANANY AN AN\
— genenatly thene onre (ot AIPEA oG
Srnzver  paerert
© Bett Ureve.
L @ Rrope dnde.




N
® chatr drwe-

@ gesrt  Arove

i
a

> Bold duive th & lnechmical Anarsooiicn

Hod  oftlizes a slexihle btk ok o

teonondd on A pouey ot poest
AsmaboG AATOD |

= op  coortAthA o w  Srove whed s o

Arctven wheel and ow. bgaidle erb LeAn |
bl fud A 145/)/\7‘0)0@9. oy) »-ﬂ,g F/® )wu@,

7 Theng oI f’i’fmw@ typern ok Lekf-
® Flod Belt &e® N
2 nedkorgulait. 7V SecHon
5 5 ko SN kot

///_%Puz,ceﬁ'

|

EX > Fackong, wonkPhop

@ y-Aedt AR

- %mpezo&@ézé Y Aedhor
7 vVery nesp. fo  BeibThen
J en




Meekereznlts 5 Atk

p—

O Leubien Atk

ouey on bone FHe

— wWhen Yundence
g

—> sgarr Flak felf Snmen clawiboel ot
+Hhrge @dlogaroée’/\ '
@ open Aelt Sreve -
® crom delt ILVE
®  compourd Leltf Levve




ok~ ﬁ@(}%’ Sreve cgepemg/\ PP
e AbakA-

fo AL Fruspmt D
Qe Al

—  sdechow »
(D eentrne Yefance Ko
@ P&o\e/‘(/

® =<ped O faviry 4
(D xzpeed webuchor  Judior
B spoC< Vo (54 E.

proA
spplcalle 4o the s it VLl
Long€ centne  denfonce | >
Phobt Yos  Foo

4

7



i
- sirp gD ovenload Ao prev
ofhert P@’Zt‘x. prievest damage fo
> stmple  Btdune 4 Low aoA¥-
D Aol barh a. Ahord L€ 2pRr

= TranawiAon N TA Lo

Comntant Velo Oty b’

~) due 4o AP
Y S 70@4@?‘8&_

—  outer, demenhston o e "%mem
L., LPRE,
CHATN DRIVE

—> Chpzn SrEVE TH & HUs A TAEOP) W etbol

oyy tobtah Ahg  Imovemert ol pokre ot
s drve Zpocket bavry o rpecral Aosth

/Sl/x,qDQ zA WM?H‘@O o « Srurven
Lprocrel havy oo Apecrel frootl Abspe

*%erjM e T

7 M
)

\'&‘7)



"

R ¢

MWW

—) hzshert 1 Fharn Relt Breive. |

7 TreamweMIor powert, 5 Larse, fhe ‘
oVertoald Capolilidy A Aresorbotimor)
AT7zEe oBert  Aammg  (oTer?y C@')JM A
NAhrnatl

T requined  Fenwon T & i

Odlg Abe  prespone oAy or e
Ahald X Abwmll. §%

7 5t can evonk TN hoeih  enVinet
AVCh  ah btgh tendS 68D
dUAL and  porvfrad,

.—?

conS

: cpJ\,AZ/VV‘
= con Re on Ly oped  Gort fre

Yoo Ao pamabtel sholk

~7 bigh oot |
—7 Gaky Ao, LOEITL, Cah g Fo Af%efC”l

o 17 ATININ AT el e




r—' S
> aBbpfjonk  dygnemiec Loodh , v idration , Abod<
ol roti€. ome gevendsd dory  opgston

_79}- AhoULR 'Y,)(o':{‘ ,é)e g8 Ty o Gest-
rrevena € drtve. |

WEAR. PRIVE
W\/\/\/\/\/"\/\N’\/‘V’\/"
/4%"2%01 ol e dhone bt

—> gE=IT TN O~
> LECh ’666;@14 e cot sz cylBe

_vcnl ore conetboped AoGoacel itb east
ApAC Ty ;
—7 Ry merhing o patrn o Aber€
- elaerdh ; £bgg o€ cred Ao Areamit
odatrorys ard  (SORCEA € (e Fevgy
AslsA Ao dhe Fiven A A - \

.-—7 9 / = 0 2 Y : . |
ety remaindl
oS | ;

5 coppost  Ktrockurk, sutHrlle  (sore Abont

B/ e resn LA
> TR ) Tadto B TUTtE | epable
A ekkoctent

7 htgh ﬂd,‘ﬂaﬁz}’bﬁj A Z/O)y LTEE.

—> oA ) WM((eft the, powerc .
the puattel aXxih ; Coferkectny ST os
oG srse b lapad axn o ey 1
vy e

B .




cons S .
~7 m—{— Auﬁ/ezﬁ[&o
oxer o> oo LOry ﬁmfcwoe | ‘

- N0 ovguload prw/f?of?())’)'

; BELT DRTVE
& OPEN BELT DRIVE .
A :;/WZA u/\eoQ AN /sbajlff’/% cjfrwﬁee
PO"M o\ﬂg IZ/OMU;OZ °»r {ow ©

3 rreeckior:

© erAE Qrzr\/erc, puws ke

— hTA
7 N £ P

Ret  Groww oNE€ gide (e Lower A
ord doliverrk TH fo  fhe ofbE/C

Atd€ (te. opper st2€)
try  Lowert Atde cwth

SO NATOY
N Tg WPl Qe

2’6 more- A (/Pjven /S?Q(D

. Lerr.
"7?7 so  bowat Atde /cmo«w Sl

X’Ltjh#“v rc8e A UpPPEr KiLe (o &
A Le e AT e,

J

|
Ny



Jz‘rr%’o%on‘

| e ATE €.

; pD —> gw@c_ At de.

] ' 2 Letb-

> of fhe por)’)—f‘ here,  #He
CIOMES 6&0% ofrelt , There CA R erewne
Wecqrcar)g vas e

9 onferc ;/0 CQJ/()O’Q 7(14//3&/& ) Abald A

PL""C&Q' ad— o cgﬁ'/ﬁflzsl/)({? cols 20£
| A= o, o Lol




Y

e A ,(L,M‘w
fkﬁ,z‘ ~#‘%U%

@ coMpoOND  BELT DRLVE

O A 24 POV
e Nealst #+0 7

/\_/\/ |
Laght 9!62'1/6{;;/8
el wekls
FX gg o-growhvig s LN/
) gy
@ MEL 70 gm%%éwer_c /S}o%% e

p—

M"P o 22 M

Egmyvﬁb?i&t;e P&WGRA g Af@& ke A‘g_-
cCL/ i

W W

b0 Ackeee)  A£he

o Ahe ‘
/79% o Qrw‘\/c"rc P, Srreven: or olex

vebocc Aeh
— veloctty rafio o0& Qo f dretve

vetoctty ol (coll oo (drtver)
\/g@OGZ%] ol 8rtvere . ‘

!




y

2 Led N, = spedd o Smrven D iy
= ,g-;«amefert, o Sretvere © polley

N, = S ped 06
‘92 = Szaumefert o Srvern PUUCH

—> Lergth. of Lol peit7y oL £H€
cgmz\/erc (P2 JVYXT/) : V2
- RN,

(pllawerc o L.
= RN, |

—

YN
60

WZ = M/UW
7 AN2

. = o

Ve(dﬁc‘/%y ol dreever

ng/WG)/J fl/lf(’g TP,



PSS . . - e e

Ty, 2 gan resdvs O reofattor) O Qmaw%

PULL@Z = Iz, —/—l‘i
My, = eow) rmﬁz’cm o &‘OW@/) A

Szzvfw polleg

_ ¥+
”fzz+z

% perz(pherml vp/&%ﬁ%g
2hovltd Le ARarC G

Coly o Awe PYULES
gq/g/@@ v O 1/6&(/1;

TIO CONS-LDERING) SLZP
./ﬂ/\/ —~ NS ‘

—> \/ELQCZTV Q@

~~ NN
Le} V = VW&// ois Aelt pzxA/smy o U
the Sretverc. puctess y



N = SPé&Q o STt ;?z.vuey
Ny = Spedd o« Srever

—

- Slgp tefen St verc end Lo Of

S
/
Sy =S Lep Aetvean Seiver and Leld

—> pe}zz‘—pl‘/)g@j, V%@cﬂy‘ o Sreevelt pole s

— O\//f(,/
— T AM ET—— 7(‘2’_/\.(,/_,
X% G O

leé'f %/ QreoveT puacez <
5/6’7 ols be bt ’PMA} overn
Decreere -

—> Noww ASuve A0
Lot , #he vekoco
the JSreeverc puu/e/z C el

' veeoc&g o Lo bd— TN _ (Mx_g_i_)

62 60O .Jo
= RN (i _si) O
6 O ' Jil-2¥.

—7 periphenat veloctty o6 &OLW@%,@@?
= Vetocrty o hett = (vetocrly ki

= \/@Zepcmﬁg ols Qéﬁ( | — Tfof;,
putty vets Vale o6 eve® ) s,

- 7S Y Sy
T T s ( / 7290} ( |~ 700 ) — (@

'—_7 P€E5Plx)gm/é Vﬂf%f'f/ o (W‘//(”(« (L6 /’Uéélc":,

— 4 fCQ__
2/%NLX‘U/ VAN “97/\/"; : (1>

m—

“— e 2 > WP,




’? eq/ua;?tll?} e(ycly) (;./'/ /S C i )
'7<g_2’\_/£ /%3/’\// | ‘
60 ¥ (’ /0@) ( /oo

A I
GO

.

:> "Qzl\/f), = QJN/.. (/— )( /00

/D

/> ZZJQ,&A/Cw_S
A~ /@0 ‘/— >

¥ 9 )g / :
.d%‘%MﬁUMM-KA conn Serncd

Z__<J+# ST N
/ &Z—%)(/ o ’f?a‘)




e =

VELOCLTY RATLO OF COMPOUND BELT DR

A N\ NS YT e

Y
| sl)/
i X‘ < (Yreven))
(8ren) ‘
7 @Ot 86[())’7 pulles 4 A2
Ne o 3L
Ny Sz
e T J/ /\// @
o) Ny T i) —
,J> ng)Aa’ﬂem/V% p(/(//@j 2 ,57
J R S
g A
_ ry 37 A

> Nz = s

A3 aJe e wocurked oN

— ene pules 2
Lae AhalA SO

ey

7 Frowm  ew) DA (2

gt = ety



r; (2]
Ny .Q, \«Q |

— 4 |
*> /\r‘/ - \l” )N \\,[ 1

l ————

evan =. OB "29_‘

\"‘w T g X W

shedd o5 Lok loplloverz _  produtols Sas.
S-Fc‘cl,‘; o .:L&,F_' 'gmg-\,@;c . PZ&QO&‘F‘ o e, alo:

|

| ELT7 DRZIV:
eworn OF BELT I OPEN BRI

‘\’\/\/,\/\/‘\/

S €
. iifapce Refereer T centh

ol fwo  poudedh
e, = reedtoh o Lotoest polle /
[Tog = el Eon o smnllore pItldy

L€)€L‘ <




o
L = Totel Cength ols /Ze/g;@

> Belt Leaver fhe Larnger Puuej af CAD
cfmg Analhert puoLe/" af-  EAF
5 ,‘_C/ZOM R Srecew BN pasettel o FC Auf-
= (‘&#cm‘;em”- g ' Hence AC A L
£ B NN e s
— NOW |ACE = g0 °
[ANR = g
LeA VABN = A rewrdien.
Ther |RAN = 90 — X
gufﬁ ]Eilf s Q’Do"
hence [I1<AC N X
> NOW AN = AC—CN
RS SE
o =) A=A

= Jo— (r,c,.—/zz)i\ |

Freokn) A ABN
SN oA — ,_/_1”_/\/_. A TS
AR >C - '
SENOA AL X .

< - — T
= _E/__,_?,J
L <. [/



-
NO W/ -
L = o4t P C -f— CE + e EHF + FD

= 9_[:‘3’?5 ‘-‘05 -f cE + AITCE H]

= 7—[“107 +r~<) +x/1 Y N A ..4)/

r L:l(fZ,-f/Q) 'f O((/(, I()'f\/"(-(/cg Ir’.)

[ oot Lery 1

—> apprroximide Length TA
J%’CZF’Z@) = ‘br (’C/"’Zz

._x[/__( !ﬁfc?i/z_ VV
_;[;__ g:j,&—/t?)*_‘ ]

n—‘ ;1\) )/\7

0‘4”9) Y?%(?- Z@?’)’)@Mffl/@ﬂcﬂ ’) % + )\L)\ [X)\ 1);

’Y).——
p)" = T2
: "Q V“’(H’ ) M ( )\C”\‘F')H \
soarE a0 T 5 | e foumy
- - o (X - Q"/ ”‘) ‘
. T '“ﬂz)z :
== 2[@;;(/(, #10,) -/—O<(ft/—/cz) X 1

|

~»)

= A C/Z/'fflz,) #+ 2o (12, o/(,‘,l) 420 — g'/c;
fz,/ '*-/Z') ' '

© : i

X =



?ﬁ

L = ROt +2 (B ) (1) 4270~ 0%

sl = ) (rt 472, 4 (rt,~rzz)2 G
% 4 Z) E -+

i ' - J _k_?;,,
;i - 27('7’— 7\C/C]7L/Z2) 4—@/_/(7) /

pee
Co Lenghh o oper Lelf Grtve deperds,
opor  AUM omﬁ er@((ace)oC@ ole 17l rA

ols Hwo polles.

ELT D =
LENGTH ©OF BELT/\—Z/\/ %Sf/\/:ﬁTﬂE




9N D ARM |

B = /FZ—%I:;NL' i

| 32
= V:’/ fLZ—— (1t /+fz,2)

SN — AN - E"HZ?- ‘
4R T T
SRk Lol

T PRz
/>E7< — /}( /

| = ArC Dok L op + ARCFRE + ED
_ 9 [ 4rC (CHCF +%£Hg

= [ (54 + BV (54
= 9 [y B4R A (e 410 (5+0)
[ | = o[ 5 (re#10) #0070 Hi=goms

— &pp- Lg)/)zﬂ ?&

> 1 oanl ,
ERC QQ‘/T; <Ef£+% o |
=1~ (29"

r



«

— /[ ¢ 12,41t 2)?
_,_7(/_‘1-—---17? f?,;’fﬂ__?,_f,/

G ————

2
= .(Fl ﬁf(/tf(pj’/ ///// e e cdny
7 S | Wpbere, (/ o/
2
= X - ,QZJ;{%)
& A . Wase
50, = 2L &Rt + o (UFTe) +VFamf]

L= ROy tre) +2(R) () 24
& Atte)
>

| ;
= A(re ) f—;‘%—(rz,a—@)z—f%—-@" f

=2C

<o Legth ols CroMR Lt Sreeve Sereki
UpPoN) OoNLy Kubo Ol e ron e Aeuo
plUey

|



ON |

RATIO oF BELT TENSI

AN VYV ANANAN AV AT v aey

Ty = T%’M?O‘D. o Fhe Lelf O SR AR

& = acuyle ol condfect-
Ay 5 co-epseIot ol recton 4y
he fetf S pole Y
2 Lef b conitderc & aechor) o gelt

M’ BOktedny e arpletse’ of 68
Centre ok Pué,bej 2 5

> The (olces actnry on glewed
{10 [CCEP e/ U riUm ane,




O Terrtor 'T ' on the Seth- a1y ks
forper ATl

D Tensop STHET T fioe Belh af (w7 acpry

fonsentratly
i ) ol ercton ¥~ a&»? el 7o
oot af- Pl umene P S THE

wriddle pont- o« I ' M}/y iy

— /,
) rerchonl Goece F=IR |
( rzé;b%am;é@x 4o R’ s 7)) AHE PP e

Q?Kﬁﬂ%ﬁ 0({-{%@ w707y Ol deLeZ,

o/ s ' S Moop
Il |PBN = 5= ond FB,_\] — 22

— prerolV7] otk (oncers & hoctzontal
& creectron | ~ \ N
R = Tcoh(q0-22) ff(r%é"rjc_m@a—f.z
= TS B2 4 (7+3D)S0ZE

SCE —-% A Ve A |

— 7 22+ )T
= 750 F (57 x5 )

l

L



-
D Now  REROLVIYY sl Goreces Ver W@%

P (TET)en - T ZE

— 7"71-_57’.———7_




e
NOTE
e

‘ > Fort open) Lelt dreve, xpllere. apgle Ol
Coﬂﬁtc% A Ffrper) T € cIaPle ok (s o))
& = |50 —2%

—7 /:QFL CJ‘C&M/@M 3[62'\/6/ LYoV ols
Lep oA e GO foth pulley T-C
- g =187+ 2K

ELT

© ENTRIFUMAL TENSION ON B
— X —X X%
Lef 'y = vetocrty o Aelt o Tkec.
= adtos o PUUEy OVErL et
Lelt roonh ‘
M = bnpsh o dettperta elermafel
Lergth ol el MN ‘
W = ks o Bebf per mefert Lovth
Te = anﬁ?&”/d Ternton actisy af-
‘ MR TA 7(&[96%197‘44/6&‘ ,
= 66”%554/741' boreCe acteryy
Wﬁéﬁw oo fesgtel -




¢, € \p' f V)5 /Z’M

- g / ﬂ ﬂ( / / /
—) CQ"’(K{'&‘ (,)70(@ (r® 2 I )l‘
o( '{ { \/(QIUO oA XCQWCQJ/ ,g/ %}(? COW

ol ‘e ety read iy st -

> Now  grewental Lergth o Setf 1V =
aYa

=7 Mash ol Lell NN = <kmw& perc o Lo,

X Lagth o« I

::‘W)rzfa_

= confrutbuzet | TR

)
¢ _~——
-—

= pesol VY OIKGeA  oRT zoNfetls
TS L T 0% = R

- T. <P 38 — 2 5o V-
=> 2T-Sm%e = M 5é £

4



e 2>
= (7'; :hm")/
NOTE

% \
5 TJe rn@e;’m«(?c"’)f ot 7, ATy

> Wher Tc A cormiSen s

T 1 HC

Tmm' = T2 "_E
> meax’ Tenner(ry 7 e T
}7;” X,KXJ-
oK

WER, TRANSHISSIN 1 RELT PRIVE

~~ TV A e e TS

PO
r\/\/f\/\/ "\

e BE SNy ot Ce = 77 — /72

— €
ok I L 4 . = b,
Y 656(/ ._.<T/"”z))<‘/
-— ’1—. ——’.—’. h ‘-'.’
) /FOM/'@’Z g (/’ )V
' / (7("(3

>  Jorwyve or) By PULey = (7 7)€
2 I,

.»7 ToIN/ € 07 Srever /WZéc - (/ 75 )€
(= 1o )72



MITED BY BELy

(\/\/\/
- p /\//\_//\/

A\~ 2 AVAY

ANNNV

Ly Aoht Athe.

Lef- T, = Tenhror) |
- n oy Alack Adde,

Ty = TeOaor |
V= Loear velwdty owhed
" By Aetk
7 Then pocers freswnstel 4

=~V

F = 2
T9, —

2 et
= Sdtht)y the valee ol 7o, (

-:(7/'_.;’7@- V/
= (1~ Ja)V

ek (1- o) =k
Sy T RV




- Lek Tooie. — T T ¢
> T S AT
S p= TRV
= QTW—TC)/('\/
- *KCT;M‘/Z)V
= )4(7;”1/——“/2)
> powert ol e
B,
:>KQ%~?WQZO
= Tw = ZMVl

g{nmzzk/

> Twax = T =
<




_'“\ // >

@ Thog =5
O creegP

2.

—

C’Q{ / @ )




