8 L ‘ g |
@_@cﬁms | o ) f
/A f!l

|

machines and improving lhe existing

pette? :
mochines (©9) objectt 1 :
o1 02 Machine duign ;
Types OF | | ‘
, Adoptive duigns T mosl cates -tho dosigneys «ork |
) //-::_ . e \ ‘ » \ R K ¢
ie concentvatea oith  adoptotion of €< ting
' \

,on\xj makes mingy altevation

darigne. The GaxiQners:
exig NG doriqn O PYOduct

©b M@C\i-?imﬁo(\ in the

e s Aype op design feeds

8 D‘@(’Qop[‘l@i.“j design J, . q Joeignabi ity
cedmoble scien i ic broi g, A7 o

dQ)jﬂf\ '\r\'\'O Q

l
!
|
| consedex o

1o modify the exisiting

N e AT —
i~ e T A T N e

' ovde. ign 1o
reg 100 by odopting O NeWw. m\e;”no 0
dipeerent W\e*\\bdx 0P manugactuve- |

et e ‘
KNG
Genexol PioCROLTe in  rochine dosign:
/ — ———— A‘A
. 4 ‘ C 5 ' (her \1 (/r
S o by, ‘
€ gl 121 &l s &
'CE QO J Q _ 63 ‘
- &l (2] [l = -
5 0 Sholgl 18
i 9 — - i %— DI S . ‘_B : |
- | = s ‘23—-;-5; - O |
: E S el e 'g
Q <~ «— c '8 g S
1% s
£ S| | o1t = =
o g 92 L k) Q-
<< E e LE)_




-

i Y TR

Recognization op mMeed(Ovaim: Fitstop all make o = |

AR T e L o, .
e R R g v o e A

et i) (\QO/C
complete . Statemend ©p the pyghlem, mmcaur\9 the'\e«i prs
aam @Y puypose fov LDthh machn’)@ 'S 1o be dLoS\qi\ e

Synthesis CMechon\sms)- Select the possible mechanis mg‘ & B oY

\

9roup Of mechonisms  which  will, qive  dosighed motien; |

wThe successpul opevation  of any machine e dopends |
| upon  “the simpliest owonqem@n*c op linke. @hich iy

(N

eO
qwwe motons: The manons of the Part Moy be N
\ velocily oY vaviable
~vocklineay, cuyvelineoy (OY\SJrC\ﬂ* CAOE E o
QCCe\e"YQ{‘iOﬂ | .
‘Analygs of F’bwce,s ‘Zhrxo\ the. fovtes  acting on eoch mMemby, N
op the machme or\d the enew% ’ﬂmsm\ﬁeo\ by |

each. member.
Material selections T+ is the moer \mpgﬁgﬂ—t pavt ohile \
rochine componen%s, Select The hest

| desigring  the
1 matevial Suited | Of the eocth member Of the mochune

\
| 1t i essendial Aot the designer shout! |
‘r\n\(@ a koowledqe ©f the P’iopm**ﬂ Of a+ matevial
b@_t\oxuom ur\o\m wo'xk\ruj condutions.  soe |
op “the ﬂ‘(\PDTtOﬂ'\' pmpeﬂwe)x onb. Tt
cind  the S'2e Of eqch ﬂoo$"thg
on Anornamber|
matenals

Design of et_eig_\gr_}’w
machine by Conse dering foveer chr\m(i
andt the  pevmissible Styessed — Poy the
ased- B ghould b@n«k@P:\j in.nnd - eoeh m@rﬂbei
should not  depledd oy deformed “then Pem\ls&\bl
k. : .

Scanned with CamScan



'hOﬂ MOd\—?\ ‘the )
C

Oj;\ eﬁk\)@"f\Q'{\QQ and 3
W@m
The mModufication oy, O —?Qc\cho’ce

qercton  Of mQ“U?Q&uw\“‘ﬂ Yo veduc o
e

™M \h
maﬂﬁf@”e
(ONLE

veval tosk.

Descmleo\ dm(nmq Rrotd the dalailed Odowing of
4 and. the

och com POﬂQﬂ
Co M P\le
sugqested:

orth
0Y0OSS

Pft)duﬁllm'

1S mw@Mw@

@enera| CONSY

——

L Type Of » lood ond
The oo “on the
S@\Iewq\ wmgs dure
shyesses o& zmb@

%) MO"I‘\O(\J o1% 'ﬁ\e

SSQ\Q on of m&‘cew\ Q\S~

.__—_.—
’-—

A Pmm ~ond.

& chhomal x@s\y‘tcmce |

\G,Them 18, LOOH% &
yeststant® ond
ficton OF S’cm*‘:mg
facton. thevefore

atention must be  given
_—fhe all

gpecifcotion oy

e compor\er\%
i the

consxdmxmon op in Machmg d%\CJm
Jo wmch the

pante. Qow) k\ﬂQMQJuCS oL ,."chg machine

S\%Q O.E *‘C\'\@ Pm{)c&

the €% entid

MOy oo he ﬂQ(stmg

OoF machine °
the m“u'%()d(}d‘\(\v(}

QSS@mb\\j

oL pev the dao tong
wmm\r\(}p.

N
\ I‘\"- \

—

Shocser, Coused PY
~mochine component MY ad N
Arrteynal

the \DQ\QL

%Q*U\P

r\o\ the ‘AUdm cpfh

\

losg op PoLoey e ;tb—?f;(c"ﬁg‘)\;
&hou\é e noted thet
'Yum\'mg

18 h\ghw thon e
| that a coveful

1o the moatter OF JubyicoTon

SurPaces- . g
otdll Scan




- e e ard @‘COﬁOm‘QQi Feotures in - daigiing - gy,

oPeYOJ“ﬂK] ?QQ%LX'YQ)_\ op the ™Machinet  should be ! “1 @‘E
corefully studied. The starting, contolling  qqq ‘E :
slopping levers Should be [Beotecl onthe bQ&\J .

ap Convinient  hoandling.

& £ pavts o g0 be Chﬂ/ﬂqed fov., G .??@'Y@ﬁ‘} WOQ\“@‘ )
' ave Yoplated ON acount of  \arying, b’YC\ko%Q
cagy Qccess should be pyovided and the necesg

op SQMOV‘M] of othey parts 4o acomplish chouy
be avoided 1P Posg\b\e k

1 “sahla
quse 0]@ Standasd PaﬂLS —,JnQ we of s%ardmd pmchs i¢closly .

soloded o Tthei Cost becauise op the (ot OF smmd
6o ctock parts: 18 Oﬂ\\j the | Praction 0$ ‘thQ \COS*Y)@

ay chmuwt mode  do  oder.

Cosimill
65&39__9 op opevationt: s0Me machines ose ctange;\ew I
spaaly,  ©pocially. thowe tohich o Speed up\(\Jcb
\ emw«i pwoduﬁt«om and rmmmum. oot . &
mefo“fe‘ necessos.y  thatt | o datigney should oleoayg
Pro\ido &l’ﬁ@*j davices F?O'Y Jrhe SCL-P‘I‘QH 0% ‘ﬂ-o\ ]
opevctay . The ggﬁ@j ~oppliances hou\d in No uooAj
tf\"@*?&cg votth OPQJLOJ‘&OD O% "H\tl mocmm* ) O ol

L«lowk SE_p ?aol’ﬂ%' P dqu em:jm@@v srould be
ﬁom\\\e"f with . the. ‘JlfY\ﬁQ'hom of is . employeers
wofk.Shop 1N ovdey, 1o avoid “the fecessany O
r\g\unq oa(?ﬂh done 1N some  othey  workshop,

LI

Scanned with CamScan



e ‘
5(0;? ConshuQL e, , QOstop  (onehy "
uc

/
. ost mpm*tof\* onsi dosoion iﬂ\to\\;g _
The Qim o the duigney and alt 4y, " deg‘%n

| e nali
qoud Do To MEQRE Hhe  ManufoRlsing cogt J:é) N

e minimum.

Assemb,ﬂ EVevy
lod 0% o Lait. befove

machine OF stvocture must be
it con o Punction.

stemb ! lor
he £inal locoion ©Of Qﬂ*j Machine 1¢ 1MPoTtont
o e dppiqf  emgineey most  antdipade e
Q/X()d -iDC(IﬁOD anch “the! v.LOle vﬁ&&\\'\‘\eﬂs Fox
evocion. . M e
.}c\Q&SL?\CQilo ap Eogineening m_@o_ug; | |
Enqmeewr\q
Moteriale.

‘ LT rg ’ :
] 18 ! ! ] ! 1 Te Ve LA b
' { ! A i 1Y

b o —
| lr\lor\.me%c\\& , -

| Y f Metals and allovs\('

s , o t

—9P\Q§’nc
5\*—‘3 00d \
|— Rubbey  Trevoumelals| |
2 LD | Tyonye 'm}?f L% Copdey
7\% conthon | e — coppey allog
>(i10k\1 cosbon oy * R\um\mum\
ﬁ&\um\n\umw
=y M&\l&b\em\wm B Ay
4 5 5y ‘ )Nh\'\e C!O,ﬁ 07 FENE 'l (o Tinant
~ L Nodulpsoatien 5, kaun metal
Ly chilled, costivon copper alloys
* cmough T"(Oﬂ o S p0sS 7
* S‘teQ\ 19l 3 ""’ 6'\'0(\‘9:6
> Deod ml\d stee ! A nioum alloge
3 \OL,OOQ'waﬂSiEQl © 1= puoltum
3 = N\Qduum ombom*fee) — Y-olloy- .
= Scanmd cﬂ\ﬁ -



‘31 elec'hor) op MO C‘I\ak J’_Q'z anmeo'v!m] Pmp_c_)se
' madeol 0T Emj'mm'“ |
difpioutty Pmbh
Pactore should be

‘ l—-‘r-’-“-.’

“‘““e@“

] The selechion Of a PI1OPEY
f one  Of the most
/

he -Pollowing -
" q'(-ho mcthosi oy,

PU’YPC)S@ 1S
fyt ne  dosigner ‘
oonsialey o 1 while lf’(ﬂj nq
¥ i oly.
;v ﬂ\l()ilo‘b'\\\'hj Of ﬁ\x(,(lex;A 1
J\ﬁ, Sowt be\é‘ltl of N TeMO
nseavice. |
ogt OF tho  modesial
m{arrl plopevties which

4he motenal {hose .cw
PYDP@)IU e\ mmhnn\

and -techmo 03«005\ P

) chemicod 7 properbies: !>

. (il i

the OO king conditio,

11 : P f‘COJ |
i P i .
| o.memforvod I:mpe e

p#bP@Xb@

,|Mw@) " prposition and
“the Compog]{'iof\!‘ mokes up
ant P OP@M-

' ¥
ho  meotigl- o -H\Q'Wu\
o 7y includes the clectn e

Jb P"\HS‘COJP"‘QBQFE oy 1S dapm\)di upo

and m%ﬂ@c PﬁOPw g Q ot emod P

%QA\Q_‘O‘
elec\mco& g coethjc )
},\lJrh “the f\elp 0P Hle,!e:QD
~the macteoly due

A be obsetved.

78
gd;@ 7+ inclucle youwghmess . v
‘ : - 0 A
v pifmenit ol PIOPRAE® o e T,f?vamh
r\r '('L\amb% *jcoo‘l@Y\Qfs \

a 157 :

i QIY\ﬂ:leN‘O"Q &
| m:}muﬂw W

ey anit

Scarnnea witn vamsScan



T 5 QoughﬂQSS‘S-f\ﬂdl_\j Speadod 3\”?0@"
210 | heig Tt
% ™ 5 d%—ifﬂrf@_ SuYPace Pottermn.

S N A

édnich QJAJFQb\m

_, chambev ig O moximym devfation Fyom edge
mwgh’%ﬂ@ls

& |

Ohh% qechnological piopertiey: This includes  mochinabi ity

(D&O-Ldﬂlﬂ[lﬁjr CQA’\‘O_btlIhJ, -?D({(]Wl‘}yf IRy,
| Bendalility amd  Hovclnability.

i
i
i

lia

‘ , g0t
'Cbe 1 52/ (U \ l '
>vhey ; Mechon\cal propertier op o madevak: |
aofy | = (o 10 Tesist
f ‘ YOPeT motevial
wwhw\ess Tt 18 the P P J“j o a]oodx like hammes

up  blows-

:(Loml @Hmdness
il c0eO scﬁoc’(ch‘mxj
. ?2.,. /

Qi i~ L‘ ‘ ‘ ;

10 'YQS\S\‘ &h

|
i opility 0f a materia 2
a7 ng(h@ ond jUjnr\chﬂJcQ%Or) and  madinitg.

Hre P‘OPQ"J“J op o material 1
and
= b enevoy £ esist __Sh%@JV \Ood’\» |
I absoT
b " .,lmpac-k loowdy. Jcemo\ 4o undevq0

Tt 15 the P"O?eﬁ‘i mo oves G peniod O’Q

%738(.

1rm:\ }"f3 R@sal@ﬁce” 3+ 138
i
I

|

(e et:
* sy and PIOgYEsS dle-fo
fme under O nrtant 9
| leclge
| Manﬁackwm? procers:: The krtoco %?o'r .
o of greodt 1mm«%on& nugawﬂq
erey| PoeY ° VoY iousd

ng o nee
tiof The Follow™ ! ochomi b O ™
| wed in

]

;‘4

. g
i

8
i

! | : /
= ” ——Scanmed ME&can




piocess 15 LEA Ry

[ wprimary shaping process: This o eackni

iy g of T dwria

(om ohnent are known Ob patm ‘j‘ g,
i Fov thug  pribcess are

olling , dvoing \bewu“9

| —The  OMMON "oPede(m ised
costing RoTqInY extyuding ‘:
She,O’Y\lf\Q Q(\d SP«\ﬂn\r\%. et

' e NN R
& Machining - protest: The prOCeSS wwol "‘?m C?‘,,:? ?'ch\:d,
| shope of the mochine ,congoneﬂ’tS Q ?'h‘ma ﬁc
‘ \ Pmbo\ dimensiont AT known or Mac ining
v Plan

1 . ndll
! proees diae | i
— Tn the commonly aced  opeotions tuaning, 9_}9\ﬂ(pq, |
- LY ‘ veoming; etc. Rl
| 3 Hnishing Process: The prOCeLS used 1o P’ro\lfdQ Ybod
- suY oL Pnish  for the muchin'mg Componers
oo known 06 Surpace  THniehing - Piotess
_he  COMMON  OpeYaton: used Foy tnis o
are polishing, Honing, lapping, Abbressive belt
Ginding ,  Supey £inishing . ete. "ol o ]

4, Toining processet: The piowess  used . ot JOWNINg |
2': ’ won 0% Joining PrOese

.
Alk' ,

. mochine ' components  @re < ko :
_iese opevabions ore  welding, Yimitting, showldaing;
bfa%ing,  sevew Pastening «etc Ut

Scannea witn vamscar



Tmportant tevms used. in limit system:

70 levane ':"‘ !‘ ]

Tolerane
’I\ Allowance J
low e —_— —X
Ll?ﬁie\il\. T - — ./_I\ T‘\,r “ -
4 hole T m HpESim 3
N\ . Shoft | |
. . /\g\l []
L—suppey \imi 4 L hower it

Nominaltize: 7+ is the Siae of o pavt specified

——

in the  dyawing s coded  Nominal Sie-

Py the  Side op apost o eohich
QT limits of NOMoFion ave applied to owo

. ' . rY'\Qk‘ cY-Z»S
affive ot firal dimensioning  Of the Rl I
" ‘ adimeniion
Actuodsiyes Tt 1S e octiwal MWWMDM!‘C vire and
op to part the dipfevence bjw i link
ochuold tie  ghould not be exceed @ (€T

| S—

BoyicSie

\
’

n

|

oOCdrinead wit can



]1&\\9
AllowaneL: <he difference blw the basic dimentions of
- s coded  ox allowome.

‘ Upwd@[la‘\;\ Dﬂ' 32 1S

rY‘oxl mu

tho mgg‘hﬂ.g Pon {’S

OLOEY et OF
Ahe algebric cuf

ic Site-
Q(\d the bas!
m €

the ¢lgebT

Lowewde\uajaom T o e she-

' m\mmum Jm §ize a

poo-fdcvloj'\or)

U:Jm, dQ\" otiov

LN

wpleionte
10! L oQ
ol R -
P X{& AN ”Cfn
/N 3 r—mfzggqo\m"\"’)
- — N /;‘ ] '{\O
— | — AT — ! zeypll NE
-t — — —— 'l Baj('cfj":e
\ i ﬁo‘e ‘ e ‘[ [ (.", : { . |l’,.‘ , !’
' 77717 A
-/ o g
| <1 3€ ’
MOoxZ! NN
oy 1INTe1FE
MO‘LC‘@O’YP’CQ \\q.‘n;n:(?q?gqgni:

== Vi nele1o N

N

T Ceraps 2l -b), ’j[;ﬁeY ot it

a) *cleavonte M |
| [ e

] X7 \
//////////1 =

A runne AN B

St and te
| “ho dufferen@ blw the upperlimit
e’ T dimensions i3 coed @ 1blevante.

Q

epevence b te

: b wthe
e diggeren® |

- )
! ::3 ! At ‘\‘.-. "5

Scannea witn vamscar



i T
S e A
(0 S

" M;ée of ' i qmﬂess i OY ;loo;;?_tﬂ-es
] e ’ 3‘ A %G 21 Py i O)J T _-.‘. v Y , 1 42
frov YU ;v%s 5" knowon A . 4h actucd
geting payt ot by which  “the O ’
a o e |
A, % | i - b a3 ~kmﬂ kh@ O\C.*\-L‘O‘x :
ﬂce AW L \Q&S v g ST - ' n |

Sblwﬁe \ |

v

S TUB
hoft !
7€ of the sro¥ QgSQmDM 2 | 5
= ! ' . - !
\ AT |
N sl amount bfj UQ.“!Ch
Jrtereonce ' TN Ll gran AR
seianee: il e e L A
= —_ | gac ©°Ff Qggemb\‘ﬂ
0] hole. "M ar peni ts OF
1Y QP Qixe M nce
oo NE: o pe f;ﬁrt‘th‘l otne CJWW”D
in ook -
&ho?,_dt_-t 50 SQ\ OM (}POI’—\ ‘th
. MWOH OCUY ! A 9h4( £t
e 1 b
ereme o tin9 pe §O7CEe £
n_t ‘ |
Stae D$ N Jﬂoﬂ ’(\?‘ ’ : i
Q0! : (
The o ‘ a4
pus gt cor\f\@‘f(“ﬁk eind e
ocofing st op 67 g
teolCh . . , \Ood . o
oS T onnecio] 0 5 NI
giameter O 0 e et T o
. per iSSP - qtlad 24987 ot
on b i Femlaagies S g agea
ffp = 6 \d\‘\lﬁ 4 8 . . ) ha
- 3pNT e [ ‘ SO T
6—}0*‘7 “ 6":171;‘ VTG ; e
f\:._"lda 6 !
F vy &
. ?\&6
h'\e.s/ 55-(\102’
327 g qs |
4
q: 4% 68 M

[
Scarinea witn bﬁnSCan



st lonkile dsacl of  ¢5kA . Find the temile
:ﬁi% ir\dumpl LNt JJJ\K ay ShownN im  below

the ik modouod o suction A-ABE:
B ;

'@’ Aot ivon MK L8 Seguises do  toumit o T

E

o = A2 ﬂf-'\‘lmma
(1 300 )
&-8 46*103 9@ »‘J‘\J[:nm
A= aoxi5 ~ 500
_ 300 mm?
+ BB
a A =80 X (?oftL@
) LU ORI . \
a1 h,,:., =, 500 mm& yedgin |
oy voy z(Q‘T'JCS OLJBQA' 35
drouitlic press, ds - SuppoTHng
3 H H‘j a ; "e/d \"- U !%wd Skee, '{D PFX)‘%
) , g,‘TSS
Jeod. & . m p“IQSS h_fa_*c\’u Safe ¢

ls 85 MBwt  E-R0KNIMT o 85T
:Lﬁd :m o W@ﬁ’
) °n e,O,Ch HOC

t 8
i prtend- o= 35NN \55»(10 N
O\“QC)N\mQ
p- 35 MN e -85MPa =9
&= ' 'agfaﬁl mm?ﬂ
o o ? T ] m?
S
| W Q‘Sm
| C - g KN |t

scannea wiwn varmScan



’_‘_\

o=k o bexid Sl
- 36 x 107 b g QE R
it f oy a V' 1% ) 0 &in .
IR \ e Q'y) )
s N TP 7\l06 , ' “8‘ =10 37_5—&{?__.
hre o sl A g, D (5i1a%) x 210
0y @e B | kol . L ey
., A Sis \ S = aof oM,
2 UGS VG ey I EY Ve d
85 = 50" Dk |, O 04
T3 el P
U0 }
_ —G \ / i
—I__ Kdﬂa: =X SY\lO NSTR ,‘ \ :
{20040 AUTE D 8.5 f i ‘
- , i Lo
B ‘\%588&55 |
dQ - a6&\37"_‘55\ G | (4= . 1’"
4 - 51199 [Mmm
Qo
g e sauired 40 www‘iﬂd%
- a
oil chod O nouan, B P
& /0 kN, b%%\em\eé?a@“’ _— M‘}
mosimum 1008 OF e rITET I ecceed
DA I . , '
oo o HT
¢ é°\ cokn
o5 :
PER N .
65’:',6‘\/\PQ ‘
d = ? i
_ €
-
:(‘SK
%\dQ: % 75
50 ¥I0°= RE
S
Taa. = B X4

scannea witn “amsScan



1y g Wt GO N T Wt PR T NS e SR T L PR TP (Y
,’9.' 7.5‘11‘. Z{. 4ol { ‘_; Jamu st v Ea e T ""} '{ vi
5247 4=

- s

: SRR RS k) R
is Pixed at cachop its 4 comer |
ond- Nut o shown 09 T plok)
S 'Afernol diometer and 5omm \
sorts on. wooshers Of & soonhes  cohich o7« Plarfded bfes
dicxm@iﬂ' coppT nfernol and 44mm
excketnol o Note are 0¥ plou’bf’- comyied 1N (0 &

& A owedangulot bose

rove b : :
eoashe! w dhy  STvess i the uppen and loﬁe:dﬁi?eﬁmﬂ
iy o Ceulmi ot -anh'teﬂgfd w as o proaLLe ; |

of BSOKN O —s|
(]
- ﬂ = )
f L) " N Q \
AT (oy D'\ex) wall
e L S - | = | N\ o
U'IN‘ = A 4 et OIeOQy ° \nt
R 1 ! % : n ) ‘ .- | )
QU 2 8 3 VAN A\ ol
- . | \ Zoansy O\Oo.|
ST (44 LggR)=j140mm [V suppeplotg
s ( o PR 6) ep e e O VTN L LA V4l i
< s G xes W 2D imren SR ,i'ﬁﬁ.i\—)%@!ﬁ?j&;f N |
et (> 0w ¥ Wity r
: A > i 14 ; 1~ ' |
S | i

LW = ﬂai % (D;\)'ma) _
m (SOQ.—&‘QQ)::JS-&?\)%T“

—

|
4

P = P/4_ = ’&0/4- - 30k N

-—

, . ¥a
6, =
pe sore tightened. 6.4 . jeq plord

—e

6w - Pl - 5&103’/1!40 ~ 433 ,_N/mm«?

7 = p[ﬂ » ' !
6 LW 3 g - { 9
~ 30XIQZ+5W07_ g5.1p NIm?

1586

Scannea witn varmmscar



A solid shagt

r ':_A. AT L" .1 s
B e0 adx and Tow’a ne o o
U;:'n lng_ U 0 000! —y—
= C A SBt
Ranti £ .G, li - . E _€b Moxtmum pm no\p\e g\ress~
- e Ty i
i b COTX B . ES ‘ p ,-,-—- —\— i}
reken | FOT by B
J R R 1 M‘ - 29 ‘SQM 3 ::
6 O =Y ;n_c*rﬁ +, (-;@, e
L T X AT
\ - ™M &
= "I— —_— '3 /ﬁ'y pa [6‘\/] _ij- —
a = L «R M"_ a4 o s Ty
= T ? Kd’ /r’ Y ‘ .
{1 4 S = - 16
- d b =16 [iate
R [ 7 nes 6 (e e
= 16 o
Td 3 [M r M%:\&]

‘ oMM 1S sugected W T

op dlometey
yosting norent op @M M@ and  bending moment &
ok o pownk dommine  the principle stvessu
which  they

HNMN
nd e @D&J@oﬂ op tre plane on

M = 5MN-MT
_ 5 ReSN-m™

T = gMN- MW
gm06 Nemrm

iD= % iR

(T\’\“‘r \(“ J

M&‘k P*‘ SHQSS
b3 '
L i ZQF&";M Nmm‘? bem\\q)
RO YAIRIE T vV _—_—d, 4
Min© prt s Shyee - g,[“(\ \{ ‘@ I
, & [bmo éZomo 318 41(10]
aga0 l\‘\m"‘g

~Posivion ,Qg'\m P\Qn@ gyl o

't-O\ﬂ &G = .T/m

0na o = 8\“0'5 2 {
5'\(103 8- QZ')’ &

Scanne




]

0{3 @Xt@'ﬁ\ﬂl dJQinﬂ ng JD ) {LDLCQ O? th o1
internod: diameter dotevmine  the  cliameter of ﬂ\Q\shQ{Q

6 N-mm
‘ 45 O torque of 4rI0
T 8 Sub&med 6 n_mm. Stress gon|mm*

[T}\Q moximum  allowoable ghogs gtvess Ina hallow s hfl},{

. + 3xID
and. bending momen® OF =
Dy =8
&§ Dp =&Dt r;t; :
N = 3 MN-mm) | - =2
| = 3000 Nemm oti;@\“‘ 40:6
‘ - . do:= A)A
| T = 4 MN-MM
= 4x108N-Mm
L beeni
| A pYiStress il (M“L J ff‘a] C\@m\\f? "
| ' ,:\JJ ‘1 ihr1ea U(DOPD"*) FOAZ bifys ‘
| MR el M . pm s
i _,‘ s O i V[ =t -y
E‘ o \1.“' |-k )i ({ 1) _léL [3%\0 + \)l3x106)a{ (4X‘(f)a]" :
| n[(&?(pl) D'J ' RCIEES U Y § M

16 %2 KD W0 (e 3R] ;
(116 % 0i*)-D) <) | |

|
Khen the Jood ws Qqu onmmyl

stress 18 dneck\\j P"fopmhomd

olostic limit:” Beyond
o Stvess INCTEORCL

not only femsi e stes
1o otheY qwrth%ﬁ

'S bgw@ Qew"ta\
. Cou et of FQ\‘UW@ those

heor
P'\f n(lp\p S‘}'YPSS thPO'ﬂj @)WD NO’W\’\Q‘ stvesy X
| heovy.

y &tyess T
:m mgm 'ple Styaun ‘H?QO“/V
oCdrinea wiltnl bamSCan




L - TR
N\Q)(\mum 5'\"“\\(\ *\'\@DWL} TG ‘ -

)
\

5 Momrﬂt\‘T‘ Shem S’wmn er\eyg\j‘ "t‘neouj Db kg
N

Moxl\rﬂum ’P“‘ Q\g?\Q S'%‘Yegg thecmj \F‘\Q 4(0 *ﬂ\\g Ar‘f\eomj ﬁ% ‘
\/&;—’0#” o roderial el eccuny -PoY *che mcm\mun)'
| ;-m

¥ syskern o0
: tengile glyesy. in the COW\P\@ qi\ﬂ ’
?X\Y\C\P\@ wlue of mod\\mum X0y o WNe

ne e -
| ‘Jtooc\ﬁ Bk m SRN\@\@ xenon L ,?\ﬂ bilgs 0@
3 \ ’ A0
oo e - .Pw\nc\P\D et mm@lﬂ Ve
. > U C
m\m:\wum pyess ot tne e
matt

‘ m?‘{@is o . | N
e naidey The
SWP o Yreovy o > 64y Nh@ﬂ ©

ple to

e
oy ©F SOFTEY 7
P & L) [ R PR
A \ OrE .
L . y0sS v S T4
incap\e St | , ) il

) alwo

S
b
Extind
#ln
Hy
L
T
45
AN
|2
357
E;
31
-
4]
)
o
i
[
[V
B
i
5

Minimnue P

© ThlS 'thgofﬂf
' tess Theorys A\uve
‘neiple sheat SEES === tre Fo
pvhﬂc\P ‘ :




L o P 2 IR A et el

» e
N

s Sadiann e B S R W e e e
| bolt consists Qf ana
' ¢4, The total Jdead o o bo

axral lo(m@q
‘ KN |
kN together orthia - -bansverse shopoforee of OKN

eind the  dlometeY  Qf Dol muijexl:;\ ﬁxﬁiﬂdglmm
princple  Stress Hheary. Assume peymussible T st ol
eloshe Lot ek

+& P=1pkN

Ps = B kN
€yt oo .
d: 9 |
A= d8 |
ArP/ L S |- e
& <HA e Taan
1273831 [
E't B d17 I’ '
©= 74

/

’ & ;';'r

Scarnnea witn varnsScar



e
e ember P nd the dilometey OF

,"--a- e‘loda; g Ahe SPAFT . I5KN and - g
CEAJIBY S L KNO-?Shva-%l

o™ " kol
‘o ! ot © So
e g\)lﬁtﬁ'?‘k f SE @i:ﬂ fuod - 4 ond
rﬂD—‘zd mum P 'S mlSS? le (;" S”C‘TQ&S ‘5,\0 N[mm‘,
p - 15N
Ps = 3 EN ’ ¥
=7 |
0% ~ 4 .
_ o
W 8o N \ .
150 1Q0A &
s = 1M —ar
T xd?
) ,
se 9fa = gx\0° . i0135: A
mxd? d 2
{'
Uﬁﬂ&x) S + B [ & P 4—”?;)
- \qoqg"f_)q \{ ‘qoq'g.\{)c‘\
2 it
prr ( d&j 4(‘10\86 )
: %Aqua‘aq RS (19008-5%) 5101359
o \ , \\—]
. [q 5492 */a‘( ~aas 3
a2 0
o e
90 - e
A : d&' '
18D T\ 4 ;

Scarnnea wi



— »u'*‘*‘"""\,

LU S Lty

" JLQ?g\e’}\d'“
& A cg\\nd"r\(lol SMH m&da 0p s-tegm
- S{@ﬂg{h 200 MiPa. e subJeoteo( 1o gtatic load &E

f
10 kNIm ond TyHonod mMomen
bef\,dJﬂ,(a fﬂomeﬂ‘f ‘?m O\rﬂQ%@fY 4ro. ShO«%{\ u,g\r?

th )

3oknm . Determn® the
ornciple  St1ess ey

@g 6y =300M0
' A = 0 XN - A
T =80 & N~

,10'&\06 ‘{\/d/;r
N g3
o ST
2 A
€% - e
b= 10810° RI9 101850
e 5 A
T L B
o R ; | |
P. g T . _ b 30 XID*®
vl & o Ak TN
16, o #* A '
P = 158-F8RXI1D

’ L » . o d*
| R f@ LN, VR
(Sox) = S0 +4'- _

101.RBx10° . .é{ 10 &bmo ) (\5& A1 108\ 2
B a d®

VY

A .
- BOAI KD L
“\fs 'ggrr vy 'a'g \{ (\01~65&t05)§+(_16m

A, (svaiivdeL (101:25x10°)

= m\\f;’_ w108 |

Scannea wiwn vamscar



RV T FLRRE Tt 7 BRI B T .
TAEA ‘~ " e e

e 1

qy momﬂ@ ‘@,\emer\jc \s \mded so*thn:h o ek anp\g m@ﬁ
W o = ,\QOM.Rl o5 = FOM.B . S32' lagmp “tha mo:!emal

“ ' i\ COm\Wessmn ond
L b ALY g.@o\ stwer\q‘m RLa
ry m} MOLK\ ,
.

h
PQ Find the  FOS OF coc
s i00 o1 0880 2 ‘n’wm Stress W’O”&/ and oximon 2

ﬂl@O‘YLe’l maxc ' LR NIy i ~
1o tOtNg I .
"?O S-{;yegg 'theowy <Ry ,_‘f,_!. ny ) Ry o :
SW () ) 4 R ERTE Yo

ogt = 360 MFa | Prox =
L B RY +1a0 MQ} ' = ,é\_ \QO,’@O))
266
=

-

R

£y = +70 Mt o5
6?3 3 —C]o.M-l?;\

O

-

D6 BRI R ES B LV R

[HS:?*& ?—"ﬂd

T

BEOS .

T g AR TSRS B
R RRAT O
82 SRR B SRR R R T 6 X e

Scdnnea witn vdimoascan



N Y % g '-.",‘7
Ao s T TR " \ g

4 ” Loty e
NI m\\\-‘m‘.‘yg L\--?ET_ 1‘1"\ ‘ 2 :,“,--». :

et G 2 v Lt *L».,l..‘.,-“‘. LA

!\6 ﬂ'\:Q &ecbon Qg mild s{—e@,\ 3\\&.&.\: 1o MOR. TO"%@ pbguel
| - 843%.5 N—m~ “and maximum bm«ry qr:g,:r:tr? ‘[
5068.5 N m 'Ub_ d—lomﬁ":e-') OP ‘ﬂ’n_ sha# .
ascti s " hm\’c inthe simple Jcemtq)
and. their givess, adt daatie |
for the ‘moiemo\ 0$ .Sm%—'t ‘S 260 N’y . 7

colouloh te Fost ale to max: Shaa'/s%'vefs theony,

% Traox = v4315 N-m L‘\M 41 o’ “m:ﬁ U’“% 4'1va] =
M = 8063 SN- [
6‘ = M R l‘
d- apmm D T Y FPrvox = @1}14@%
) =M d' 3*
0% = aa()r\l\mm”‘ _ . a”
0} - a pilive
By 59 gl Eat 4 Nﬁm
I_ :__‘:3__
J R
- R
Fs = +%
T a
‘ BT [P | . . \\) , SIS
. .‘c__“ﬁ;\\_;:’y %—5—:(__9 o G ’ - ‘ |
wols Yegls,odL b T ML ek, : ',' Q€
[ Nt \“l'ksa'&‘qo U5%™ ] = Sq'ﬁ[%‘mml ""!Zz"'\\i\,“! §
l‘\ &\ - 3 1\(‘ . :;- .-y ) S 7 13 .,1

Ml;umm i){nmp\Q J{‘Y&lﬂ” ‘H'\@émj v Thei ! Pm)uve il occuy
rv\afeﬂa\ when -ho  MAXIMUM PYm(‘(p[P “ ghvain_ Seoty

the sprain cue  do  yield  chress ima simple
tenidn (oY) m\mm\m p‘fmmp\@ stvonn reaches the

stialn cue  Jo | yietd dtvess N simple CO[T\P'T@ASIN
— T s\mP\e &Ham \ﬂ dl‘fo,cb()n Of slmp\e 5’('1085 -

‘:@';: —%1 -—.LL_}_ —\k/\-%

S =2 |
- “‘*(“32%\5)]
™ The PW‘“(\P\Q SAF .
Y0 in fon of
SHEss  Cey s e divet

Wltn’ﬂnSCan



L 62 & . !‘
‘ ey =% _u 2L _ U
° E = o ‘1

@35%(6‘3"‘*’\(@’\‘®D : !
strecs in simple tension |

5-’67'03“
A QJ
S % |
|c o this theoy ro Solwve Of o mertenal ke
- AlC o

e = eypg (Tntile)
ey > e Yyield ,(CQmP)
@ = feld -
: i oloatic mades
the prindple Shesses ot O point ina o 50 Nlmm?
b &DONlmml Lensi le \DONlmm2 «keff‘ml?m& k.
ile  If thy stress ot T B ooy Yoo 03
rer® tonsion 1S ONJmm*  toke & POEO
0 \S im.p['e* ! a\“ l(,('f@ oY 'ﬂOi\’

ANRA Y O t \r.\.'; Lt_h ','. bbdij ) ‘H 'F )
‘. S lppedther 4 body aill, FALTE ST E L
~ petermm& ooh _ \mmg' N\ &y, = B0 N men (o)
Y '. .“é\‘ s : 800‘\\\mm &U_‘) \, 8 sa::, ‘DO N \l‘.“.‘"} A O‘:\" :': !
“‘ ' WA S UELTE I . ~r . - '5

K%. \ MU VY Q0K 2 :‘6“\ .:\&‘bo-]\\lmm%; M-‘!o
(¢ : ) v"’-“, OV T D o . L e i ( S i

: v 3 AL UG

U n;{i‘, ALY Y, - [P | i
SR T T ey 2 egield 14 4, S1V

s iQv ESATER!

aNe

'L ‘L“”l\j.‘!(

‘i‘.\ ﬂ;-‘ » 2
J NN

o\

‘l‘A\)\ 5 TN i - .
N g ~t U 3 2 ' ';\1" \"! A iy . ‘
o.g(l’()()rﬁ()) = B

@ = 85

95 = 200

L
i

M0 -

‘ o dial Of a bolt |
& Deteymine the. they CD‘-th anifeq
ol putl QKN the : _saarple hain
on ool s @4.51««.% to mak P‘/'”LC?’;S L s
Shopy  Fovee " ogh‘mi'i i Tersion &N Jrom
‘thEOY‘-j elok

e 0%

Scannea witn tamscar



Ten Si6n= 935 Nimm™

P . oy - 4BXO° _ 5zauD”
I ydr g
-

’\

(45 7o &
=14 50 Y [Ia_{sﬁﬂj’;ﬁuﬁe}ﬂ
Q> Az _j

” .;‘9;,/ 1450+ -%55314{”45,59}

' Lmeent — 2 Jilifs
= [>T — —MEFZ
S s et P o = £

o mildstest 0F porim dlias b subjededl 10 0 b7y
K moment  OF sooNlm & o Torque T i the nefg
] Geel n tension 'e 800 Mpa . FITA%
point O in e B0t i
vor volie op his  torue without couuing yeas

ropretrain te
: +p Fax SO Uy
gp  the shogt — acording

fv; @é fl = 5OMM

M = 3000N-M M . 5
J

9

<, = A00MPa ,
o » -~ o, AJd - - " 0 3 ‘
i ‘HT‘ WRo 2 roidligue . = 2600 A0 ,(60/3\
{ “" - . it < e

;L TT.J' =Y 4' ie-
s th05

L5 T B v A ot Vi vakat &
j i i( A 4] ~5 ‘»:Jt-'A/ fiw af ¢ 6 vy - 3
‘ - GlasTree Ty == ¢ AL 4y iy \ 1 g7
1 A RERRARY! ¥y ot : c s m 1
| YT Ry g = 62NN
% ::I' XR 12 i > ." N - t (J
2 .

48 5L
L

. T 2454569

Scannea witn vamscar



o el

o AL this - tho Huv,.
\77% mg-t«o&ﬂ 8@_@3‘1 'H'\QUYLj': HlC to this thQOW(j tho fa e

| : in enevgy
v M inen the totol strain en€H

' > styain
ma%e'vlal. OfC‘u ho ma‘teﬂia‘ ﬁnachefey'%‘:—’ ot o
of . + \jOlUmQ in the : +ho Mo
AL L yolume
o' unt nson
: PoY. ale te
194 n $imp |
en® q‘c it U e modmiod adh
1A dore Y ?)
l;:jwl i = 5 PO - "él_ )
= £ (exp)-€ L
- .6 %€ A /X/
- eh ot
O = ;l{ .ee ‘\{iﬁClP\@ stress r?
| gtess the P st NaoE
oo B oo AsMENSO e CorrespoNAN™Y T
GT 95 33 Vol 1A
fit @re
ok 0 PO
e\,e&& 3
e = .6_1 = ,di _ &
1 me me

o 1mend
egr-L &y - MU (%46})7 _ t \}o\uﬂ\@— 3
e e\f\e“f% peY U 1
N %
Pal st
The 1O
Syste M

. L (6 -l ]+ o p(sar 1Bt
O’_'_ 'g'@l i C’

Y 6‘+®J
*'li .65(%(6\5 . (l”il )

’ a R ,@,J.L.%.G‘J
= [(aP-meq o) 4 (op RS

it p.p)j
r (@lmas Atk

Scannea witn tamscar



f

U=

— ~
2t | (@R o9, a8 g,
L t ey ) S oy S 7% 163, 742‘246‘(’;1.635'] '
SRRV, "9

6= . AR |
&—l—E [(m @q&+@&)-au(q-@,-i-m% ~'@-63)] 2 5 € X
‘ L &

| qhe stvoin enevgy per unit volume ©vveiponding 1o
S-{'YQSS ai elm"h‘(‘ -b\ml"i' l'f) Sfmple {enSlon

x
0= & 4

= 1
“a‘@y*@
i

P S WP N
_&C‘Qj

Fov the  failuve of @ mactemal

) U o 8, d)- . : : '
g [(ofauaNaulae caa tias ] e,

L, Given,. riy
| 50 =a00N|mm3 (0

|

i

| @ = 100 N[mm® (T
| oy = 50 Nmm? (O

{ &y =20 nmen?
ou. (e 20003 100y (50)%) -5 (0.3) ({200 w100} +(100xED}+
’ T av o (-50%00) )
= 44850 > aaqwm
o lese than yield stvess valu
T colodated Vol
soufge-

o e mokeual O

} & Given,

; A
7 Pg’“ = 4—7 Kw
= E

L Scarnnea witn vamscan



* Thi t.rkheow IS dua in ‘
Flaxenum sheaw, Shrain gy *theomj This 1y, mej

e ond Henktj ool st Briodon s+ \Msses Heﬂkg

ST

ted 04 M&xxmum @nmqg ¢
ThS 't\'\@O'TLJ A OlLD CO- Jﬂ(}ﬂ

~ion 'tY\QC)'Y\.J ["\u);n NS eA 'theoqkj-] CMQ mﬂ\\mdLSJIO I (iqog
disto i mﬂje;u OCC u'yg

I a

rodevol  SREHF
' Sty esed per um{f ik
me g
Volu Avoun e”ﬁQ %kﬂ ,

\f\ S\ mP \@ —kerrmo(\

elotic et o) . -
\lD Um dua
\ sheoh S'\f\{O\‘\ 0 ene'“ﬂ\j PQ i U(f\. \SZWQS S ed mg"[ew al
Oc= SN ’
.-me —tD‘tQ\ . S_\-ffesse)& ) Q’T : &gf % \ﬂ -
Q& ge » 19 = "
f\)“i\(\C\P

Y qul:bo ;ac (Z ®)+(6‘ %)Q+C@SP6‘*)PJ

SPRYre L

Jces{ VS o um Ocmd\ SW e s System
In Snm\)\e, ’ce“r\S\on is L

-

:$ \aa§ : ls“ﬁ:*':o A ,7;; }
wohich et o =g &
i .v.:‘f‘ -
) \ac [C 6%~ O)a*co 0)% (o0- 5"3)] E¥s

‘LMECQ!)Q'F ok, & )’ & By C&QJD o

oOCdrinea witri bamocé



A R e s A,

Al e RIS G T L AT

oy the failuve Of o mMoteuol

PO ST PV IV Sl U B P 1 R R L B LRI A AT DN

[o=s
L= e

= '[{C [CGT ) L) C%»@D’?] 2 e (89
v o dimetwiona gx =0

Gy 20
= ) 3
B ;étBTC CC &\ "6‘9) +(6‘a—0)%+ CO‘G})]
‘m (ehwt-aaa +atad

- 1&@ fa@ kélﬁ?nq &6*6“)

= Lo 67 L
= I&C’L&(ﬁ'k@a L 63 Q] Z L rae?t

¥ 4
; NO%Q A' l-{'heo'fl-e‘l‘“%ym ! ‘ ‘ 242] )h VOUO e /. I ' [
; A murapega
mal stest Tneo theory: 2, Max sheay el theoty
Klj NoYME 'Pm,( = 6;,
6L =z Sy
:I‘;.‘\ VWY DG 3y poe ’Pm = Gg
6f = 6y 7~ SRR A 1617 BN

Pvn'\Cth 5 o
3}Max ghaintheory s '

_Lcn,u(e‘a-l—dg))._?'g sy
€
G ,MCQ"“G&D ZE Sy

;\4 m( S’c‘f(llﬂ @_,%“f
|

; O = e [an{-o'glg‘.;.%) Qu Cﬂ 3 +6" 53 +63 - G‘J]Z ,Lgo.
| |

|

@ @.}Nﬂ'\’ (ghnm M
[(@ Q)q.;— Cc‘ ..65).\— CG“-S“)q] '5_'7: C&'SQ)

4 ;f&\[&ﬂ@é'f

“.-. = Q q " : , ' ,L
. ke (5%t sx* &g J= ik 2By,

L

Scarnnea witn vdamsScan



‘"~ e S— TR ‘;g L ONANND 1y e ' g W‘ai
T obkm: ot a poimt m aly, gladlic T i
W \ J'WQSSM a ! LH‘Q
fﬂC'Pl ' L (T 55 N |mm (c) T¥
e P00 (T) pon[mm* (7D 3, aaon|mm* and g
m ; ‘ .
aaONlm . . Sl‘mrdl e on en the ‘FQ*W O& a
5 the? g viot OS] :
u=0 - 1| OCCU i
e 2
wen 2
.9 ssonlmn)
5= = 11O N{m ) ——
& . T\\\mmthJ QW oo b AU e g t:_
63 =" i
;» 705 theoty r
=0 ‘ e
| xaosimu™ Pj\,f\,C‘P\SﬁﬁQSS:;*‘f
) )
* 3 o \g‘\elb\im
980 =880 o Skvess 1S go,uol
A1Nat
o P . i
T\’\Q MoK \ (D“\\ —?Q\ -
So the
theoy s :
fenuM neowy _—‘j—-/e;ss,,,‘ f' l'.k,j: f< 1OF - g
MO — ; M2 v0902  imtenn
(G p i T OTJ‘ P o0 Vi
Prox - & !
Frrot = G (o =c2)
- L (aQ0 C"SSD. — |
_ows . :
(\me z .%—_ ’
1235 =830/ sotey tho?
¢ A i
13%.5 2 110 4088 AnedY ..Z-X 3 )
dram  sheod SEE L pilpart |
The MA .{-e'YtQ i
Gold stovess - SO the M |
}

/

Scarnnea witn vdmsScan



\ A

il Maxlmum

!’.H

The

T i <
.p-f‘oc rErTy :,ol N T T i ik k L D BRI W o0
piincple stvain @me'f% ey SRS T
T ARE 43 . De:te
UTRR 1P 0 "’ £ e ANR. . T
PR 'cw -l g z L wlL o
i 1 : S'U“ Gl B W B4 £ OJ\:
g3 ) 0 i ; Sk i T ., A
5 (a86-d (’\10'455)) = R8T vy M IRy
CAITNT e y 1t ‘
UtV
o) Q0% 5 > 890 S
matenal  will safe -

' iy Maxi mum StYan ‘theovy ¢

+6"'Q) QW (6‘

o }“f\ 97! -
f((aao’" 0% 552)- &cog)((a&oxno +(nox55)+(55051@)) 2 9y’

63585 - 8 (e305) = 43 400

51438
3US 2 454-01‘;

K}

Foul
) : 4 QO’T 3 {2 )
Maximum Shg,o,'is"(‘“f(l\ﬂ Qﬂngtjr M Ty AR 3 oY

V

ck [(5- )3 (@a— 5) + (&% - 6‘) 7 L

& l&100+&8&$+ 15685 > a6500
Il 4950 2z 96300

e S

-—
—

Scanned with CamScar



W A
1 170 tha QIO O 1
pet ¥ oot whieh 18 subjecked 4y

oido)  Jood of BkN  ord ogethey with o

oML shoOh 010 Of  6ral whon the  eloric
prorit 'T " 'Li@m"@“ o 2ooN|mmt - POS-3, U:=0.3
L ) theodey g

Wi

9/¢, &i’(@ﬂ

(R = \éLklOf’f N
B = 6 kN

Fs=23
- J)h - O"b
f J}‘/\d3~ 2
: F$6%9.4
T = .%- . 5*&105 ﬁm
:Eﬁ,m)a g2
6 o= 3 L [
g 7 lafe o7
= 1 599272 f ( 15922 TP,
S 4 ol = 76294
9. 1.ci? 2 N\ da )+Af k%{

- —_ 20 2 | &)
7 a4t ol e
. esna  pEEE D @
dé aa .

- F629 4 _ L, { ' 3629 4 3349
:‘a - a cﬁ}&léoflu[. =) e ~a®
~364 3
da




12X g

SEVSY = _ ’ (AN tO JL'v y .
T %) 3 i
LR \['\593:6 . e 2R e r 7oy,
(V d ')+4(:L%2_3 gl bi ¥
. LI S
_ 10803 F o D17 40
- 75
 ase bt e Q)- M(@ Ak o
?
8 ¢339 _ 00 g
! T e "3 {él&“—%&? [-—2:!64 =
!
1R 4-42:89 %> _ dA& : q\ [-31643¢ %G
| TG — 'Q(OJ[(I?SZH—%Q L j
d- 135
0 (350168051 1(550\66\42) o660
& Fpax = ELL 'Y 4% O
. ABE ‘385\84—63\;’\‘ - D00
d a
%& @:‘! 4'&":{‘ "<g '*dQ
0203 = l‘a\&—f%
d& &XS . ‘,d&\l&
’TC{: &%
ld - 1469 ’ =
S lE= MCQ-&—‘%)) y /F}
mur?; Qq C°3) .3164:35
(== g8
N ¥ 54 © 100
18443&‘%' q‘Pq 30 E |
L Er T
1+ 493299 _ 00
at
[d=121 |
A Scannea witn varnscar



o

\" * h;on ?u\\\(’rﬂdﬂbm% QA 10 Kkw Powea”qtl 4007pM 'l\‘o el |
oA and it o o 4’ouw siﬁwgw

-\-he pu\\\d 15 Moy
o{i e{g &P{\ml -Qr10ss sedum "’} o e OJER.00MY o)
o’ffﬂs L einoY ox1S. ,Deiewml(\o thg Ghngnaion of tra
{LD‘CQ \ '“\0. % 4 b be(\dlq\a St'fe&S 1S |5MPQ
o og,m \Tf— the Ol\OUOO p\m‘,;L '
: Y .
& -4opamt T WXKR Y \v(f \‘k.
% P= \OkW W oe 'T/P\ T J,‘
N = A00TPM™ " 4 . gafY W
DE E l6MVQ 0.6 A103 m
4 ams W = 3968 -9q.47 N .
a=8b| | e . 5 - 0168
6= =M . atb
-z *sa6a
p=aTNT M = Q947 X 0:6%10 {5, D6
o o520t b
s QUA40DX n = 59688 N-M™M
60 ,
.= 38-F | N’.m'* &zla(\o-&\)
i A= A -69\mf‘f)i

W ponew ot zooTPM.  the diomekey
590M M and 1t o 4QY TS Lo \nuch

™ cohi ch wqow oxig Ty dwace
o wab e

W-&qammr’c ok

op the pully 1Q "
] \ \*\ml S\\}O‘
s N c\\ip ?m D nlion o o

e MINDY  OXIS - codudode
W ess 1 3 \bMPO Cm o R
™ %R Cp =5
9, d- HHOM™M TT:MT
" p- 80kW W= TR — |5 = \SQ-&‘&Q
= TR X\ T oia)Rb
N = SR '—6/%6qtﬁ Zx(ab
Op = 15N T T | . A
4071 l q-3\'6 N l S = 1 59 &%h
> : 3y Nc054qN OWXSKQD‘
[po20] L g . o
p- QNNT 2 s =
60 M= SX R DROL
D> = M 6%, ‘0 . gbt b = &0&3&
0 7y S VR L (T
T- 63269 thgl M= 6369 ) - 468
) S s 15988 N
Q'}&(“-‘Géj

——Scanmeu witn vdamsScan



