UNIT- 2 )
. Torsion tp SHAE ¢ 4})?.::1&--& |
A 4""—"# w aaid dp ke ot “—7’”#;"’ . '
e iﬂrl' ﬂ'L‘ lup end» o ¥ -
‘T"ﬁl‘-“ \h e{,m dﬂ ol 4 u a Mda
s a’bi llfﬂi:ﬂﬂ q torgur a;i.ﬂﬁ . Ty
Shegt 18 aubj e:EM\‘ o ¢ poiskin rn.::?‘r“ﬂt‘ i ‘;ﬂw;
'}hl- 'ﬁ‘bﬂ# ﬂélﬂﬂ‘.:m i abuecn A awnt 1 #P i E“ﬂjd
9 the .:'..hﬂ-il'
| Dexiva tion shay  tlwor prmiugq'l a civeular <
L

'ﬂuh.gff d h:!l o0
Jecte lenaon : i il 3_

2

= s D/ 1o lerp th
? Jp @_ "T'?:gtpm? Fb“!
.d.f-wﬁ

T-= a.htdﬂr abgr tndued at The .&.mﬁam
IG‘.I%‘ £}

duw B e P
ol (1)
, ; Modulur
b- shar sbvar ergle | T w
- L8 heas abrain prdu
I=
A ssumpt lons made in == T/ﬁﬁfL
L is e

Desinn £ion 67 Ahuas abvene Fmdﬂfﬂﬁ

C,L‘r:ulm ,-:,}ﬂ,i.L _ ‘ .
'ﬂu mafmiﬂf ? Hh ;j’-ufl; 14 g,mr"'fﬂh

% ’TF-“_ ;_haﬁ- % !.i'J'H L
4  (wom sections Y
before  twist apd wmen® P
c Al yaci which au E:raﬁi-:f’ mevr !’Iﬂﬂ

TemAin Q:nbﬁhf o e tivi e
M s TTUUD "W?u.ﬁ Evaramifted ba a0 lid cuce

ﬂj— i cbtaund foom  moLLm W e
ed a-lr"ﬂh tl.l'}lm;fﬁu % ,.H.L; *
&




[r-‘}aﬂmu"‘ Tﬁ:r?u,, T‘Iﬂmm'ﬂ' c[ b , . -
; W1l a aolid cxeu lax
Cm;% am.%ﬁ;l_“ 3o *ﬁiﬁﬂii‘d‘iuémiﬁ‘d at the sha¥ft
T= hatmum Ahias sbrors; R- md:ﬁ?: 4 Ef_‘i df-dﬂ“

e Tt o ;
Tﬂhﬁ (? gh;" i aiam,m 7"&&# .-:,tmil
~ ar drer ad| Y
ath vy )" 0"
T xoxy> dr

Now BUthing momert dwe 20 e R AT)

humn& e on th  elomaridy -r&:*éa
dT: —:’EP”':_I 1111'(-[er = 1% EITEJ{T | _fq‘;‘l’:ﬂ
~the Jotal 1mnir>5 moment ,-_f phtaind 'L'H"“hc?

= 5[,’444 2

The akove ﬂ:‘
N ib - IrEI- {}ﬂﬁi_:
Tovgus “Tars morited Y thllow elres

‘_IIT:LI Tﬂrt?,t.ﬂ {T—J'} = 7 _ T ,Dﬁ.- r"ﬁj
poows tamamtiad by " 4Ly oo

4
PraanT oy
; . o e iiihs

(el s o s s, Bt

cewd po@ies at aco ypm. Deten : t
ﬂﬁf ;ﬁjl'«% . am&: dvpin due o sion ja ot
J.ﬂiﬂi'f 0.ooosb Tow Th mochee (wn 9 ¥ -Jd-fg':ﬂ-%;#mf‘
Giver

mm
T 2p0mm P- 200 Ew, N = 200 YPM

= 08 nm"';nf/mmt_r; sheas 1 by (q?fi: 0-000 % 6
12, = D”"f_ﬂt b~ DJ -J—(.‘ELJ'_',I.CI_:]
Di= D-+0
Uiﬁ-ﬁr oeh P=22NT (ay 20mp=2 7% xa200% 1
LD T Lo
G 4222 @ N-m
T: 14523‘:1#:'!5{]{} N-— mh‘}

J ] = 142229 000¢_mm,




L= D%{;ng‘“-‘
A hea gbm -0 Oeog,

— L= gmmﬁhmﬁ
A heay "Li'czi;:- /WJH{H
. J’ﬁ .:H.l}’!' .

Ahudx abwyp = C X Juar bran
Tt = ﬂ'-'E:AIDE o 00086
1. 088 Niym ™

A 4

LN Dm B I')J‘
\b —E——fd

-t 4 o

— & : . Df

m ta.g [ D
I-‘}ﬂi,‘iﬁm = M =)
1k

A 688 D;bq__pij
=
| £823Gp0 £ lby D b
Sl -0 nt- D

. — -
! D204 b D = Do '_I"i_ R &
lppodssg- b 2y o= [_DD;-I“D. 3 CEe = D, )

‘ obods4 D lbo (D"~ 401 } 8o (D, —20)
g D, = D - 60D £ 16005, ~ 00D
pl- soD’- 6027 b, —lppoo =8 -0

e © ~dud hﬁ Trigl Lorw rﬂﬂ'hﬁfj
Lok D, = 100 rl.-n
Aub the  valw a DI .:? the EF'!‘L.

—

a3 i -
- 1po’ - be(108) - 5 02T (i00) - 689¢

[ -11830]]

Lek ,_DD-_— 1O mm
sub th  wvale 1S 2

EHS = HDH - poixlipt~ GE2F 0 no —1 6000
Hhm I pa__—,-;:lébc-:?i;' 1'1

=




When Do YT Yhe e 8 mganve  put. !
wher 'D;;: “Womm, hy LHE s ’-::Dc;itﬂ.fi. Tﬁ" va lls % -LE/
6 puse NEONe e 110 my, G BHOBO |z theipy 1B A0
:Uiﬂ Lal :Dw 168 MM _, Aub Thy wolia o The epr
LH8 = 108" ~po x 108 — BO2T 108 ~ 1LEOD
= jaeq9e - 99840 -b429( - [LOOD

= 194
A HD”M J.I"*rff-:ll ‘e Yo anamit  g2ookw W;;gnqpm

Ik e ahas abyer s pot o extoed Lo K ] -
rrjﬂﬂﬂ‘l diaelot o f“b‘a} Fhe exteral dlamd o F@Jfﬁu—-
eitaral and Hural dicumuelan R,mumg that T Wﬂﬂmﬁ?m
fa 4 pimes  the mean.
Given
Wmu ﬁwﬁﬁﬂd, F-_- Ao ke - Eﬂ.'?-‘jﬁﬂjj-;
fiF-'e;;d' N= B0 "",P'rr}
VR dym sbven ¢ bD H,’mnr’“
Imﬁﬂl cheum t, - = 0-B X Eat  diamse

g wi molm TMH.E rTm“ = |4 F.T;f_u.ﬂh_
Fowes = [= ﬂ_i_-"jf

Bt bex
o ;fﬁnd II_"I_:1 E,mt&'rrﬂ'; Jiiﬂ]ﬂm E_R] i) i'n?‘@rulr diams

r 2

= Dbl

&)

ho A a:?ﬂ{‘?g = ggﬁgqﬂ ~N-m

1"" = hﬂ.{P -
e ] /'j'ﬁm [ N EQ,AHEEEHEFJ“\
T, = Juk Vo P T B
,___;m - Ep|sg.F N

H[M i PAR BT ALR }I'.':-'“I-"::'LL.-‘-F ht{h‘:"’f?!}' h:;] l:]_lr

M - A ;:)_1-
}rnm = ._.E‘—-H:-E ! _:Dgﬂ B | I|
J (T
& 4
6:[]"'5.3?{1‘ jj__ ¢ bo :Dp+ —-__'?'E' I, ‘]
1k ) y




p hd doele ¢
‘ Cﬁlm]‘aie "rnﬁ_l AJ-?:L tr'ﬂ-mmi g ?E’TEHE_M%;I?H ﬂtahﬂrf

! a2 mehor
2 Ilﬂ"t”ﬁ% -0 Etﬁ!mml' Tﬂ” I:-
M" JE:U-"EI- f}ﬂ;ﬁmfﬂ'f‘fi‘f F_: ?“EI II::' t ﬂ- Ir -
Spad ﬂj. s.l—r[.'lf, = 200 TP™ wis oot ¥
. Lﬂl’gﬁ“‘i Th’.-ﬂ;fﬁff“jl!:._—-[_: 2m g:ﬂﬂilﬂf-%._.
Mawmium Ahax abver = = 50 ~N/mn? ;
5 N
Hudﬂupt} 1 ‘d,g;ﬁ - L= IxID mm
Powar = e ,.E'-'.Fﬂ =P 245X 0= ﬂﬂxlﬁ‘i‘.ih
2l Lo
oy - _ asstgge ~N-mm s
Wl |w¢;{ ﬁj the shaft, - mau mum -aheay o,
5 limited o ° 50 Nmm* (& %
O X -
=%t D3 E‘Efgﬁﬁ—————-J =D
' b x X BD
I
. __T;: B %
e q < & Kl
(& D;mm’re: ﬁ; e  shaft when the tw'at ““f ke
do ewtesd ! o,
—- L8 = -Eﬂﬂ =10 *x0 013
' L =5 bf  awooc
D - % oo x 2000 x 35 & 098D
X Zip5» O 0/745 80 4 mw
- & e gral

M'TH.L. suifobe 4 omeles 2
L 10 A Al
E.l-,-% amstus geven ? the gfws 86 4 mm
STRE = 1TH |
WE:[ Dl S.Hhr T [ yARYIN & SECTIONS |
LR S S up o diffant iy i MML
fi«'}ﬂmddf ﬂ'mzfu# -]']m: b Qe aﬂ;m;{hﬂf 18
4 b mfmf -f«nb T o 4 ux{twcfu
Ierﬁ d-udc-ﬂ ¢;~a.|ﬂ

the minum
m "'u"l‘.'.l_ll.l'_la. ? 'H'v— Iﬂ‘?m.ﬂ




' £ ahall Anc ED0 mm
& E"”‘ﬁl?" ¢ Ll ile ;"’}'ﬂ""‘ AB, 1p
Y tn
Shios shrod) o L B w0 o 0 o
fﬂ.ﬂﬁf, rh! /'J'W-“I g E.;I."Lll'r. Ao ”/li
argle 9 tudal g g O
£0 mm L"-Iﬂrmfm} fend 9
§!ﬂ? Tolal = L = Bfo mm
Alond dia. D - fomm
fength 9 th dhafl - L, =
Intewral diamlo 9 the shaft -2

Lergth & the ahaft BC'= L
Iteinal ' dia M{'m Aaft BC = BOMM
Maturtum  shiay shor T | S0 ﬂ‘/mm"

”PHJ-' N < Hf:n::rvr’fﬂ

i ]

ling th and I,mgfﬁ 40 mui dicomaten

a 2 mmrm A.l’l‘?ﬁ'w’{f.r ﬂm.f
dicimels boov o ,{/ “tia

’ -ﬁmf W TR s

"’FW""? 200 g _i'{ fhs

20 mm d: il

U:g{h ‘} the ah

3{&( Eﬂf: ',:‘ f&t#ﬁ!‘ ﬁ’.ﬂ
:]_r_f-'__'ﬁf-d.
\ ﬁﬂ?_lilmwn f"“""f :? .r‘l'
3 ﬁfhl!.l- ﬁii.{ rj:a# ‘? '”u
.«}ni[
Ao fulio

Fagu hians i 1 d bj shaft AR =T,

L et
« BT

| S

==

———

=y

BTN

- a———
|

-
Bl mm ﬁ

ﬂ'l-* o 49 e Tuans fh"’f

miﬂ:ﬂ. ﬂ"ﬂ ’

3 A
Tt 3-8 [ p-d

D
,{NE"?Liﬂ

e

4

Heree

by hall

L

i3

i
-

|

Th Mfﬂ !:Mt;?f,u L.TJI o lwans

e 'E;ﬁ:f 2 N'H‘

T §87 8N -m

-T_. .3 . 'l’ [r}-q . _I};I

o B
| L

i tred by The chafk

By the  hellow M__E

P )
v B
the ﬂ,r-#’}"{.l..r I_WIM-IH“{

o aha{l AR 2
i {Fﬁ- 4t
)
4 al

b =%
A «<8D 40 ‘_ao
P
A42-0 N-mm
p — 3P
— ]

LA - A [d.



'a

i Powes 1t o
mifled (P) - 9aNT . 2x 314, f::'g,,ris

LD
Newo H'Lﬁ!-éfn. F:— A hUhI
-
o .. BN
e | = T L.
T " ] = g e GE
%w"-ﬂf -‘fju aid ki wods el S wame X

Hmnwﬁ3LMzanPﬂﬁrT}
L

m’ﬁh‘ ELL"‘J L §J'ﬁ‘” B¢ TL:: ]E T

B
ﬁg}n? h':; AR = &ng]r q fs £ BE
o 'ﬂ'—u_ b
| who Te F’
iy {, I;_ e runt ? L LA
_L_'n_ SHR -
il ’I[Prﬂj

e Ly
— = A gy
S tase] | B
> 22
L -4
Lo gteel) a3
(2> = (#0"-307]
5 Lie 1ol
Lﬂ | +L-:L— =5 Aub Lo e f.rn_.
- oD - L
[ Ll = 23 [EWFL:}




‘d 1, = B -289 « 21l W

AR
¢ A el dof b ABCD having a blal lngth q a2-4m D .
["ﬁ M‘”ﬂﬁw dii_:m;?méﬂ.lfbu m-ﬂT‘ﬂ ?; AL s Jw“dﬂ?}ﬂ"j

A Gide L] haide fhanrh,o 70 m mgfwc‘.b"f
BC ed D au {.wh'-:f_ Be  hwa ct m:ﬂand::: anch .-:;'d}-.:u,.

o di emehey Towm. [ 1 © angl B
. : J e b__‘_]r,‘ 4 Anme !_
:I-.'tl‘-ﬂ”' . delpme By, J{_u.;fi: 9 ach #:51 and th, tolal j;{, ?-g‘,,gt
b parumum g i aky in 1l il 3
“Tiila O 2 ax Jn“hifh Vi the hellawo 'rmrﬁrn. 5 B& nf'_,

Given Tt bogth ¢ e afl | L=2500 mr
Shaft Ab - bngth =1, bubes diaweter D = B0
Shait Bc - I"ﬁ]qﬁ " Lo lnres diamelr A, =56
4"1%1‘ ap - Lr.ra!"n =L4 Piasilis %LC,D,'—'E“E-'
-""lhal {l. C’j tw 15t j::r. sach 4echon Puirakis %_iD: i:},f?ﬂ**
(5}1 = ‘5; = @g
Mayirs wro  shear  sherr o hellow fation, T, = 50 AN frawn

wﬂiu.» C = & 2 T=n "'ll,l'rrr-rn"

fblas .qzci 9 packh shaft 8 given -

I 5}1:11 AR

T =% f;rf—dj

E"\ A
‘T -‘1; "t‘ﬁ.\\l"-"" — _-\—-—:gh : 5 2 .
#ﬂlmi - : =% ,{'ﬁa;mﬁ‘\
z .__LLI,-_E-‘.:"I._F._ _'_'_1":-‘-__,_ 1I_= _4:

22

]_..L __':*_F - M *

F
s lsn;—ﬁ-rrﬂ o

e

gy T “_ A 50
[ F’I ':I}-id!: r—-p, :IS = i’;’ I}._,. = 22
Now wsing e @n, T . C®
<+ = To L
H-’E‘F'E' 5: = T' LI -; 5’: f-r-i- L"._-'i A Eﬂ.: ‘._:"T_._-l'ﬁ__
ITC :L, i dog*
Mt @, = &g = &2
| TL— - 'TL-g_ - TL:




o
[ ‘L,j:._:,__.L‘1= La LLT‘IG.Q“ I
- T, "L Tod ach Fﬁhm
| ) = Js -}M e
:. I - I—ﬂ = E.-j, -
g 40.q XI0* % W
400 4 x 10 3
L.-‘ = I"'ﬂ- = ___l_"._.ﬁ—-—""
2409 ;D';'I o258 — o
44 La
Ly = __E'___"FE_._? Ly = !
285 P
e = 4p2-% b= -3 L2 ,..—-—@
025 @ =
Pul B gy T w20
J Vg gl 1B ks e e B4R |
Ly = 2400 - 5§83 0P 4
.15
aub th |, alwe b 2 @ uFrE)m
Ly =44 x5F68-3 = @22 75 :m
- GD
W [ k- "I‘?E i ﬁﬂ,-ﬁ-%bi
- e L 3
" Ae the Sha strem is §1Ven ﬂhtr:uﬂﬂd by oy i
@J;gk G]L :j_'f-,a:“j" AR car e
E =62,
| R L
| ©
! P chat AR L. B
| B L)
'. Y _
E:‘1 - LII. = KO y M3 agv

——

L &
' (PL_):-{ c -—i—ﬂ x& 2xi8
=5
| ®, = ©-ol2t yadiann
& =0 F2%F83°
s Tokal m-gf.: '51 hoisk (i' coho le 6’\‘3{‘:
:mfh!_{j}i_l,ﬁ"—ﬂ?j'QxJ

- 21819




‘o ohd LM‘ e AL ad pe lf!.lmumn ﬂIrJ of el Q;W#% dir
'”JI { .‘ﬂ'ﬂ' oni o h"?”lﬁ .d 11" mJ fﬂu'lﬂi’ﬁ()’ b bior ,ﬁ)’J ﬁf;&h

o iq' & C wﬂf At m THoew i di
' L #-"V’w f’d ' i’& f;'
WM{ ::n H:m d}m"*" ﬂf-* im0 Loy, T !m??(’
L m Mrh rmhnh’l ﬂ"”“”“’éf f""?"” o nasimrsh

 th © efion HMI #he .2, Lol
E’Al’ I s ”fm[a:d Hﬁﬂm 04/ (6 ,"jr;f 7 i}l
Biven

T wlidakejt A8 ;_A;_.;,@;; Br.

mﬁwal AR rral‘,rfrm ;mm;.'r R
]mfj’}htll'?:,;scm L;:?I . d, fl:ffl'ﬁ £5 L

I-:m IGLIfH' rrodu | ue ? g,hﬂﬁ_,_;s, g =01 "53}}',‘”‘-

e 3

35 105, 1o frd o
Teaue at purdion) v IO ALY Lhuas &

( L d‘“” 4= i Mool a fif‘?ji— ?ﬁvuk

Thl ‘!:ﬂ Yus Qp})]ugd at d_le,ﬂﬂ E.W'I |

lipisT Eha{l, AR apd v oAb = (5

f‘"‘ £l
@’ﬂ'aibgq,.-lu__:f}' H".r"r".lf?‘" E‘ o
g =

] o




ﬁjl:'l“,:znmxﬂ
1 ' t:‘-?r, ,{num

¥
Foy _*'J!‘ﬂ'l'rlll J: *hl O LL'— % @ 18 HF ér (3{
G}ﬂ_ - Tg i L-;_ u.j"ll.-t.f l-!-:-. AF
Fawls
s e 100 O p r]- i boie ol
;2 x 55 % 09 & 10° 1555” oA I
® =0,

!nﬂﬂ-’f 3.2

¢ Y, x 2000 x 32

—

'.ﬁ;r:FE"‘ ,.tfl_'?.rll:"l':'

-rl_' Bl LY
2 1 I,
—'_._._-_._-_._. =

75420 3 L 4x 04 X107

i

.ﬁfDH?E'.TE.

tule The wa]u Qf tha ‘T“-
P'-::-Hn T, = 20000
T _ |2 4400 N-Pm

But Tl 47T = appooo
T = apootD— Ty = 200000—12 6400

"TI_ - F8| 00 f\'{:‘-rﬁm

Em‘jﬁt "E]uﬂ 1. = =
R
for Shaf} 4p "~ Py shaft Bc
Ve o Ty 1 . &
J R T Re
T, = TR XITFS T, = 126900 x295
T, = O«BS= M/gmm T, = 28% hi/m,q‘l-




(-ﬂmfumf'a =nagk.
1’:E!-‘|']='t'—‘“hz jhn\[i made tp p;@,,, Mare ' “r,}- W.’#‘H:ﬂ'!l

gni meﬁ i Jl ‘hﬂjf l'! Fﬂ“i.-:]mm 1t1eé J"ﬂd‘! Her
th 'h? i Ju ,1 ﬁ’ TR 1:}}, ;ﬂffﬂd b v
HJ-LI" f“*hﬂ-“ Y P I"l | i'l'u {7L % TTL, fn

R blama

-—-*-""'_';“-,fg ,,l-'a-ﬁ tondiafy 9 a alaal wd Jo mm dramst

' ey
,-‘-mul.LthJ by a fb""{,j‘ 3FH g Euiz Fevis Find ;f,!:_:yw}.uﬂf#
d|¢ﬂ1l‘£ﬂ 3 The fi_]hi’ hﬁ-\ﬂrf whir ﬂ f—l‘-'-"r 1t 3 e N - 1A
g{lﬂ-hdlﬁ the fﬂlﬁ aite ﬁl‘ﬂ.ﬁ’ ikl Ae ﬂh&rﬂ! e L-‘ﬂ”']’ é‘

o makerials Tam c:-;ﬂ af"—en! - B4 x jof me; an
C % b= 42x'N/ L FPod alo the  maimum

smeaur «bwr p ead> matwmi ard  tommon a.fy.;d 3
loiet & a 4m E[ngﬂﬂ.

(ajven %_i”i

'I,::_.ﬂ 51 the I{E'f =d = bomm ) Du}s..[d.e oif&h-th'"
o= e Tl::ﬂ/ 2 Maumam shias &ven
Lo wy ; _ ) !‘
é&ﬂﬂ: 4 2;14_-,-“'”/” 2. Commpon cuﬁi.t 0}-. fLwt &
Lol u tTon

Lerg th mite
u?j WF ] M "Tht NNt .f,:hﬂ‘mllr.x

baap
bt .
.D- Euf.sbﬂ"g rawir_(? ]In M{T?E%Miﬂéﬁrx_“x’{ ﬂfﬂlﬂ?[‘l} d M’J"I
., ’rnrﬂdqm‘u.i})‘i ﬂfi'-'lm""“”j
hrap tuke

Ty = ghgaxy <baan 0 a{e;[

‘ﬂ. - Alan 406y in ham &:E}-ﬂ.mm 1 ‘f ' 'f[’""
Pols AT o o dube | Pl momnl § wnedlia
'ﬁ- VR 3 md 4
3 ET T, = 2 o
[D-‘“‘] [ o )
y R_ x b0 mm™

Lot T: i an m,,l?:c“’
- dg‘i‘f‘,ﬂd T yur Tolal forgue



HJIH MI 1‘-,. Inarnr L!J;r i r?”"ﬁh LJ
th . Qﬂg [erH ;’Jﬂ*rJfﬂm“

'\_.'i"‘ \ N 1:\.'\ A "l_""l.""'{y b !

#Jm n

f_.f";"f’f’”}ﬂjf//.r
TE = levquas Yrancmilted I:nj AE}JJ
T, - Tong we {xarumilt ad 55 bserr h;.':w

But, Tolal lpaguse, - Varg the opr-

T-Tr o] T = CO
T ov ‘?-[HI 'rﬁdj T =

To:Cor & r T, T s E4x Op% 4
But E,_Lf b e
Hen e i’”u ahmi: egn  besomes
Co X = f'_‘_'ﬂ x j;

j .-"'r'”-'ﬂ &

prl
}

; (e
84 x wr W
IC -—3—: FE"D*':- 4 2 A 16" _-_E__ [ I}q._ ED*]"
' 42
%""l ﬂéf‘ o
- (D™-60")
4 -2

;. sxbot= D7 (@ D= F8-98 *m
t Ahgy sbew g ma,ad*-rm‘fmfa[
L-]K'rawm ,E(n
A = &

E— = e —

J E

1




T, ks = Koo ripPx EO

’ ‘ /J; S : ql = H:'f'? N‘/mq“
=
Frx a baw b, wp hoe
T ST ] ';T.j'

£ i - > T
= = bboOx IDE‘__E_ Eﬁb.img,iﬂ_
ES

J: =
Ll - :
e =% :ﬂté"m'||'|r-.:n|.nr"3;IL L _:1 ?"f"-—éﬂj
B |

Co manon ﬂ_‘_!}j{ f.'l'l"
- L¥ § i ijf;.ﬂjgnj-,. ,

7 d}f:T" L"
lf' - gﬂﬂf!n! PeC L_';
. . L ¥ :]i
9"’1"3‘-:1,_,501 = 8- 012 F T‘r‘j“
; 32 ann
€ = ooIgTi #1860 -
‘?-nm = |07 2

fut th angle 2 sk wll be Torual L
sl e mﬁ;ﬁ fe angle g s mi:;;wﬁh?

r_,JimJ Y0, we .E:Ft — — =
R E‘_"E!f J'_ ; O - Je 2 =
d: :Em' !{11!"4[‘“:'! I..l I'::-" I

B4 £10% X _ 0 * DUOISN yadiaws

332
ﬂ"'f"”‘"*"-""f_.:*i Blegues - 1632°
Rut »:In31: ? boict @ cadh ghaft will be ‘f’"qr
combimd Bending ad Trsion : - hd b
Whr o shdl o bapmiHing torgu and it 18 4G
ehediy dh’tngn Duwe oty BM bendin Abrerng au ‘ﬂhﬂ -
el up v Hu hadl Hervs edach ?imh'r:fe fhe dhﬂﬂu
iu}jiﬁ:id ke alear’ sprgn and ’?fﬂim‘? £ Uen .
rﬂ’l.x f"ﬁ"f’.‘fq"lﬂhirr‘mﬁ prazi mum ARl 4‘1‘?1;1'1’ tichars &
5]-0‘"’ " ﬁu.bfr.w i+ j,;,-.df:? & fasion

(on ¢i de ﬂ-"ﬂ powt ; the Oyum - e ilon el "ﬁ::f{
T-73 P _ Diamest i M- R ending MomLn
WQuse ; D 7 g

T Tog e (T will prdutd oheay sbrem
tr hees E:p-q ot il pmdu.;t Iundmj 2 bver



b §-chay abren af the pont podisd by 77
ﬁﬂgﬂrﬂfﬁ AIIT,@T? At j’h,: }DDmf' f’ﬂ'ﬁdﬂ&dt

by BN,
J .
"ﬂ)L -lheﬂ_,t Atpmen ab ‘2"'3 Pcar_n.'-‘ dﬁﬂ A re Tﬂj‘m (7
A <5 -
® T § e

J
_ﬁ_ — £ {m} O = MHH'

T <z
A [: & dr k
Nrrnﬂua'! f"n::f?'«-mxwll'!ﬁ#

ban2@® = 20 : ‘
The ben chem a0l /élum abrop s MALITUN af

thig rﬂ E On T]'U- ‘qub Q.u-fﬂf.ﬂ Y= E"—'_E g_‘:v—&_

Led o - A D
0 H ri-j-—'-r = - MM *xD - goM
JE DY T 2
b4 2D
L= Mevmum sheay shor o e Sh‘lﬁw 'm‘#aﬂ?_
Trlx{?=7 w B Wl
= x D-‘F _;’*m'bﬂ
32 i
= 2x1b
tan o =5F . T
2 e
22 M e
= T
Magpr pontipal sbven = o= (’ A\ e
- -S| T
-—‘32’“’1‘* ;;‘gzm_:i___—_?.—?_
":‘-R’EI} \jl\;}_}:l[}?‘ .*(_LL____RB
% D°




cEver - Mﬁfx_f‘rﬂ'}ﬂ’bﬂl frop — EMM

= Ib C\/ M'“.|_"j"' ) 2

z p®
Yoir a Haollow ghaft:

' i CLp br = 1bDs 2 ‘l)
Mopor priocipl st = _16De (ot e T

it A e =y g (%72
= +

Masim um ANeay

AN DY)
Mogor  Sheox slm = 1 p, - %)
'ﬂ[Dn"'D-*) C‘fM -1

Ht:HPME: ‘ _

A alid shaft @ diamder gGom s Avhjectid 16 the bga;
mfl;wt, thﬂ“-f‘—mm tind a bentding moment WM i
a ok, e W) Psin bl e o
the poent, o ch 'E&aijn{‘;’”_“f“"’ ener () position 9

['ﬂivm

Phaume 9 ﬁudbafi. D =ge mm
Ti.u'r%k'rrﬁ momant , T= 8 MA _mn
B&*dl’n? morant , M= s MA-mm

fohn i
for R - b ST )
. e risipdl sbrem = i (11 [T L
- 16 Eq,x rnb+ {EifDL}l‘-—r(‘SXIDL) LJ = b .Hui; Cis+ "nfé"r‘!‘“'
; Ax B0

_ lgz.53 Nilmm>

Lo M- VA T

i

M rew Fm:tfﬂl 4 Ever

% D' .
= LL;__ J! E Efiﬂt \f@'.{|p"}1-+tﬂ'xf£9
- =
L_g.ufat[_“"’
= '**‘F*”“_;’wh = gk
[osi b ?"ﬁu flw = Fanas= #T/ru;r' .;-[—éfl'b

2@ = bos-'f4:b) :
: L= -/Tﬁ" Cr-8)
O = 28-%74



'!

A

T
| i 1

. - v}gf}j Tevimn
Ew%.bn j Jﬂmlrm W a b'ﬂ'H du 5&:‘&{'
F;‘:‘IJ- -g;um j} ; j'kma”ﬁ 9 :

- ghear stverr P the ﬂujlaa

b
C - Guas Mp‘)cdumadd* jﬁ'}ﬂl trair wﬁ%(
. Yo
e T o the AbofE

3.2

ﬂfﬂ! atain Wﬁ}'— %
&1 i Eff
T V= r‘.v [:.WLW-”J"QJ

d?&ﬂ‘f' f-"":' H
- I}e,tmwuf&z mumum di-“fiméffg;?ﬁ He r&,fgunwnafka
amten | -
?}ﬂ-hf‘a: .&E&J‘r‘a inﬂnﬁﬂ M Jen® 'ﬁzﬁ’" = ""g""" 10

Lﬁﬂt;mm?m!@jﬁ D=ioem g
fl.,{l'fj'ﬁliﬂ}ﬂﬂt A== E %

volume 4 Th pbaft', ¥ ° :u e M)

d ) hLen
Pq - a”wa;ju *l*-L.I::Ll 4 .I'
A = 5O H};“ fhj.{,_tlh ﬁ-t'ﬂm .!.l mﬂl.'.i mom
= M= L

on The Amfﬂu}; e Jﬁlﬂ
-""”Mh}w? M?lca"fa O = B8xI0 h,[fmtg.

L U= shax Ifrmnwa;,;m Tha ""h""ft

- _U;_-E_. &N & X= ax G eiF. CTIE
e “C xS 10

A



——I- i
\wb&‘?ﬁ N -

Ry ﬂi-ﬂmﬁ and intexral diametinm 4 a he How fﬁ‘?j“‘
aLe 4 RO, potexmine the i Viinn 0 B

ereagy Shoved g _
maﬂﬁﬁmﬁ A ;"fj}ﬁﬂfﬂfh: the trasim wn allowa ble
“ape C = %AID+HKELM the b—'ﬁ’ﬁ‘ f?; iy ﬁ.f‘ﬂff i© am.
7 :
GYL:  wranal dia (= Xoem = scomm
Ji*ganai ifﬂ f__ﬂ"): 40cm = “r DU MM
. Arvenr Cﬁfrhg I dEE“:ﬂ"I.__ A= __i__ E—ifﬂn.— iﬂ{[
A= Fg2.5% mm™
MAuo wm a-l-l"-"]u“"f’-"'LL She au N [T - EL}I“JIMM.-
L"”a‘-‘m 9 fhs -'!'J"ﬂ?“? th = sm

V) = : =dgq2 -4 ¥ EDDg
Vo lume 4 the aboft (V) = A \j“ R e} v

M [_up i =g x ¥ L) ™ U'—‘ bra

odu ) C]» “jd‘%. ¢ =axwhn \ﬂﬁuﬁf “ s ﬁjm

L= j;-—rq_ C.D}'i'dj et
AcD

£
n Sx U
- [:-"Eub'g_-i—zhuj w: A LSS

= &b .
A @xi1ufx 400
L= H‘EU!‘ 9 N-m |
A golid cireuloy dhﬂfL . pem diampeten fﬂpﬁf‘ﬁ 4m f:rm:r:'m
(aEps  Poeey ab IR Detexmine |V the mazimum <hear 7

divewo Lnﬂ'i.l.l.r.ﬂd in the 4 . & (1) 5‘3‘.:'1' ,.1{1',‘15’ in th: «
Tm i Eﬁlﬂl‘*ﬂfmmt }a:f = mﬁd

ﬁ_LT Rlgmiies § ahoft D g em
jmﬂfh ‘% e A}HI:H_ A =am
Prowaed c} ﬂ.;lh#ﬁ} =P= Ul
EHAH* aP.u_d'; N= |50 YpMm }
: iy = . gxio TN/ pmt
Te i- d f"icdu;luu 'J ;me'raJ, e 1

) ahy au abren T, W bl d'ljﬁ?dr U_.rJ.

25 Kkt




Tower 1 e dhaft = P- 2728 2 126 ¥10"= 2n xigy

Lo —
. T=12-5 x10% 6O )5 9000 N-mm 4o
- | ﬂ.-{_ﬂ' :';-u
| M@ Winow | T =2 ¢ & .D = Wg}aax H;._
| Ib 7 x IOk

‘
T = 36 ”/n‘mmq-

AC
-~ 85" X '*J[a!wm. j"ﬂ"’" ‘%E
4% Bx ol
. V==& .Dlai._:__:ﬂ__xltlﬂ x 4000
4 -+

p: \go 795 m_mm_\
Tha ﬂ}'ﬂ-fi'. I ,ﬁ;ﬂaaﬂ.ﬁcfﬁj Eﬂ.\,-,fqn!‘ 'fartgm {f.}

T = ¢o
> L I= D“
0! [}El‘nrﬁ —‘-ha !zw;f an:i mmm ,e.ﬁra; afron o
ﬂgﬁh{ﬂ'—h P-E?'d- E" ﬂ:-'rn
achﬂrvﬂe 240 M. (;:in ﬂm 4 njf 1 am 1
:Lm Nan  Tau \.r‘ﬂJ:.U- ﬁ— h-,,-;;;!,uluﬂ 3‘ ﬂi@dr?
ar 20an /g

G“wﬂ_ To 'ftnc’:

I:ri = lo™Mmmn =p-lbm

. = 2qomm = 0-24m M mMavmum hh‘m{
Ili = om e "{“d‘f"“’!
T :_A‘f- & lend-m @ A"ﬁhd T'Eiﬁﬁf-l{-f'(m}

=3 L
C = 80XI0 nJ'!!m
o .!.15.":“:':

i




= -
Kz Do - 0240 o

-—

- = - p.OF
@ = —gﬂ-.-r 43'- < 1{}3 r J ]
x L o el
. il 3%x0.04 [*’5-!5"’ 0.24
g I
) =000 95 rodiams  _ e
W Macmum  sheay ooy davaleped: 4
whk
— T= ]E_,T!BJ Fqﬂﬁ;vén H'L.r -rhn‘-d‘hd#
d{:-TE.T:u an T ﬁmﬁqm 3' 'Hh- *1“']‘6‘

will be ravMWn - yp

eralley digmuter , 14, digrute i@ minimum . Hena, Th-

shiar abgyn will be pzri mum.

—

| = "Cmn: i-i_- - Drt whete D= mﬂ”ﬂn‘s:&lu
46x10°= ¢ . . sl
max R '
n ]"E,m,: 5963 M%»J
7? _ ” [ﬁPEﬂNﬁS
T elastic  podies which abss enet @l due
o )ﬁl!m. “The absa bed eng k. wleace 5.::.'_4 a,rﬁﬁfil;w

e quived. A Ixing which 1 abla abpriipe bhe cradlest ampunt
4- "ﬂ;ﬂ(j ‘ﬁfn 5'1%1 Sf-“re:l?) ﬁmugﬁeﬂ‘mﬁ ?:L!mﬂimn'f{j' d ictorad.
_ '+ laminatd L“Jﬂ&aj /.F-a—ﬁa 2 Helical fspriﬁ'**
E}jfu_l'{.;ﬁl . -famlﬂﬁa@bmﬂmm
mﬁm'ﬁf taiehgs a_,-gF *rﬁLﬁ'-’- :
H_(r:-'_ .&:’ h'.-'-'!‘ﬁ#h? E‘Iﬁf*ﬁ'

N = Np. %F!dﬁlﬁ'
" penq spiog

T= Madi mum

4w
k= Thtope 9 eak lat
N = F@En.!’ fﬂﬂJ

[ o s [
& ovig i J""b'f




n I'l To tal mmha muﬂw’t Lﬂn ?La[laﬂ
, naM=n e bt
sub the walu (o ¢ R w ‘f“
d- f’"_fl_l
AEL
Py b lema
i ‘F catgo a iy @ canbia | loo ? %jﬁ i l
o plates 5 cm wid Pely, .
'L{ ﬂ'k ul,i i?.s;r 18 f{m' ”{ to rﬂ“”/m D‘Eﬂn.
;wmaﬁwﬁ ae Dof bl af e anl G
O ven
Certral load | W- 300 N
mo Pfﬂhﬂ N-=-
width'& earh plate, bb—‘mjf
i aengn = VEU r\i/lm"
Eﬂﬂdd]ﬁ atve #Iﬁ:— E=3= 1D mom 2
- § ijulun? Mhu .,’f I! h-rﬂn aj m-lﬁn"ﬂ
L Aoungth g P00 Ol |
wheo- . awgl fsm:jxﬂﬂ”‘:“l
Gowe” ! avioa SUEb™
For deflection; g0 oX* _ igoe 60T _(acm

4et F.;: a0 x b

L A laminatd AP L lon ]
: L each Etcnm ﬂ-”dﬂa_’:glrm thit fiT the m&n{? dz.;?p ﬁﬂ"'

ﬁﬂ‘!f B limited fo lala) "“{/f'r'ml {'mur F!ﬂlﬁﬂ wt:'ﬂi""f

wad b oerable th “arving b Y |
:;ill{f‘l*? 11 E- zwin’[:;qm II-T;:?{ ﬁ},mﬂl [Li:m
wnhder  th [vad

N




‘}hufqﬂm cach Cgah‘ = lem = [(mm
E;Tg;ﬁfd fp, = 10O N[ e

1ead on Apving  R[- 2kn
Noun tmo{ufm.'? ﬁ:a-lsrtfd/m"

'i.f-!‘: n= Ng ﬂﬁ.iﬂﬂhi; o= del'_chan unds e ,"anﬂl_
Rl s NPV S —.

=1 2
= 3x2p00 15;5&1‘: ax Ny Boxi16™

e *x 2 2 Bp xlpc =& A
;h’{fa,cham wrdey load: dL:j[ﬂHm{ 3y = &l
A2 E

o= | 0O A A=1o wm |
g = 24X 6% Nfmme ; = 1D rem
d: oo x iDpD& - H-?rﬂm
i 4!1), 41-::.211”:‘ 21D
HE"Cﬂ g A - Hxh’mf AP U art the thick fney  edivea
whith wile d Yinto helix Th;_ldpﬁ tweo %{Jpe.& _ r‘ﬁ”"ﬁ;
- cloee - wiled hli cal AProvgs © 2. ppen w led Fulica Eﬁvm‘?‘s
YR y APuipo a -
clrse ﬂﬂf.["—'!hll{tlr F"j:g i whi eh Alie a,?h ie VE"H armalf

aws The 4or ’
m:;hﬂ wovd ¢ I:iumap" Eh b, two a ljatnt tuans

‘ E'LPIE—“TJ fm mar- shear Abvgr induced

AL
eis 1At L i lic |
'Th: i—‘ Ty ;-..ham .:iur.ﬂ, L !Eq'. t!;,l’)lm?ﬂ'u- )

%.Ef ;u]rsjan;fi:f to an arial load
j 3

@)

|
- f—_j} P—I’ :
o g of - chicemna [is ,slpr' .'.._JII:'L
" ) Pt f; Mﬂf"f”ﬁ
n-  MNumbe .- vol[» ) il
! R- wean Rodwun § 4pig
I : v — ,‘-‘}'u'mj t}.ﬂcf B ,ﬂfbrl‘ﬂ
Hgﬁ?’rf_w#m{? e C - MMJ‘”" Lﬁ'ﬁ CL%
Te WaR T- M sygy 4

But t[L':_li-tLﬁj' moment 'S - LL?—EL_}Iﬁt— - .
[l a
L-tengh § wir




qi 'ir'rr.u;h 'H‘. 0 & @ F: P A FE e N.“
'. 4 rﬁ fﬂ A ,-‘:'f.h

g shaarx | Y induad

‘} uh H "'"i 1 I" “_“l'-ﬂ

j" * b+ F } '
0 b
‘w

; } “f\#'}”l""l‘l Jlﬁih 1’" i IF ﬁ
b Mo hfh'fh ’ i :‘H'Ir "J’””:'gfﬁ JJEI’MJ b f;ﬂ'fum

'il -‘ r!“- Thl ru*_ﬂ"? th"}ﬂ l.t.:'"ﬂ .i.i Hh

|
horis  thy ﬂ“l P enuigy ,.u* -I'-'?'Fr.ll F-Jfﬁ; -ﬁ-f'if’? 1
|:_.:| v ; - X ‘-,[.Drul"ni! = ‘__T_ 3 F "'flf::' 4
1 C . a4C
Ih W R = it volume = % EJ‘H f-’f'ﬂr bﬁjﬂ.‘ j?
A .4 & - fu iy L

=82 W' tn wied
SR WRLN /mm . ) ﬁvﬂﬁdf) « Pefl.
41 apwm'j load

. Dr-ﬂ?fi"’:’l‘lr:'ﬁ .J—- HI"'

- EE’?M H"IJ l"h_; E.c..lﬁ?l"‘l-'fil!}‘"lﬂ- o wmj t[;l ‘:“"u. -'Em-*@:rllhl_;
i # _
s e aa WheAa L, = baNRa

gl _ ﬂ: T edT -8
* ANAOn -i thu {p.ng Afif‘ﬁ"‘"ﬁ |
8= {{-MAK b ddlakion o AL = __'H___——-—-* |
d b4 W RN
s - j_i"__é.*_! o i
b4-R° 7 Zhi
mofe - Th, i lidl hﬁﬂfﬁ ’:} A.fam r o dnA ;mhn
distante blw the &ilt, when the tor l s

each othet 'Thuu o ‘jﬁ! f *j'hl m:Ll -Thl A:'.:.I'fcl
. gron }tl di the e
ﬂ solid Lﬂ'ﬁ‘”‘l - Ng ti{”' ls xdi a ‘}v

Problems
A r!nwfj u:ufuff hzbra] P 1.#3 it o cm,;g afnﬂq’

9 EDDM, Tte mpar ol Amﬁq i to o bivis ol
the  wiye d-mrmiﬁ* f“c:lfcui’f:rfr The w dmﬁu { e maum

shuas Eh?m v Tha "'IE'{LHEI " Afrmf:? 9 by e E"Df\yﬁ.;

I |
L i
A




boa) il Ve - 5coN
mat ahgg, , T= 86 N/mm~

Jlmfﬂa fr Law TR, d; j}—‘ wdﬂdfﬂ-mjﬁl ?Lﬂtf

Fu

Y re i o D - 1o d
- o T= au |t 2 Bpp = D
= go = 5=
s
gﬂ: EdJ'n QE'E:-E‘; Ed ld_g
-
d - &poo*E . feaiEE
;:: :gd El::'"!'

A Cheily :[i'-‘.a':! r‘y:;i.:JT ,5.]"11'-" g ourd wire lomae P dramet,
h vV Ip tomeiete duvma L:.;Iir 2 mean diamde § 12 n:‘i-'l"‘E
P .JF ;_"Cff e :_Tu-_'.lT .'C.ﬂ-n'i e =20 N Tieter rmine (1) “he MIC on
= b o 41-;,[11 ckver iy e wre LD £R 0

_:I:*I-l-r- _._:-L:'l ..::_ ENTE — d: E.E,I".I'Ifl‘,‘.'; Nﬂ‘%'tu‘[m{_ =
I
Muan ¥ dia ._% il D= j2em = 12pmhm

Lic
~
' ' ou
Rabui 4 ol R: D _ torm ; Auwal 'lmdr ] o 2

™ I_ 4 - F L e
'CEL..LL % g arTy (= < XD "‘Nlln;fmm"’; - Mayi _LL-u_ﬂ.l'i
A Lackion {]' : g y abrgr i Wire

s = l:"r‘f__rrg,r ‘4 gonn

LS
T - Lk wWRE N Lex 200% LOXA ID
[J = - A= = O e
G; ﬁk’l[}ﬂxfu“'

C = B4+« mm

T= I|EWE = 16 x 200x bo _ li;f__i’_____':“}f_f’..ﬂ:al-i
Ad* ;:.-ﬂ—‘ A a0t fr

s 5-: Hlu nprtnﬁ () - W L R
.n"u ('Ei{‘f-‘r. b - 245 rr
. ’ e L IE"‘*ffmm !
i

: B tlosd ol i)
EmTJ\jflﬂ“— [u'fl.l,l- o l-rﬂl.;n'hﬂ"- Iﬂﬂd % b&” ._Ih m:ll‘m
ﬂ'tﬁ.u_rg di’_;.;r r-uq]‘_'ij.ud N a owe Atxin 15 [JEH}.mM'

TBI- .J:-..'E‘.'Ifl-'d &,ﬁﬁ'l ‘? fh. ‘FT“:,? {zhtp .”,u_g m.hl_i ﬂ-‘l-ﬁ"-1
buc:l.mg) " ﬁ.Emﬁ ar Eem. Eipe U) Aianu fer ‘23 .




L1 ven
ﬁ"'—'ﬂ"wﬂ 4 aprng, 4= 6 Nfmm
Llead an th Apwing, W= bo N N Jmm®
Mangpum aheas <tverr, T° 126 /M
ol 4 LngTh 4 The abyly = L Ef’"ﬂw/, P
- ' M
Modulio g4 cgelity, C= 2 el 3 i
d> dig metu éﬁfmﬂ‘rﬂ; D- st 5 = E::
P: meab sadius = =2
h-No. Gb- ot | A s
16 e gxm"xdﬁ
s=cdt 5 e T —
b4 RSN b4x R«
At - 1By b4x RSN, ona3 ROA
A8 xip4 p=125x4d4’

!J
U’"—"ﬁ’ﬁu,a,q.ﬂ T:Ib”#E/’IJH Yoxbo

’Ef_ 5-4:*?@

=
subthe vl g B2 2 e

d'dl‘ - EI'-D{L?IE.?- ":@J qﬁiﬁjg o e
- p.po21ss x O-4F '
) =
aln | « 470 ﬂj{m

— S —_—
o000 ' 4599 ¢

T = nx ‘:{;‘

o
solid [ug”"fi} s nxd (& n= 6o/d

Aub The walw ﬂ};;'_a{;u r
I e

I
FL (fﬂé-"‘?) = 2.49 mn

n- 50 - B° = g6
d 54 ~ 15

= 1. ibmy

Mean ﬂ'{lﬂt‘!‘_ T oi] :};.2.£=32-i!-!—h



Fﬂ'mnuldn
ohay sbun induud o Fhe s hefd
T - mat

tmhmj s o ﬁ;m ’a
¢ hecar
-l..trf"‘!"‘

= C@
Hhm o ﬂﬂﬂulﬂt ah 1[_'. iub ced o Apus "“A‘"i
:Fm ;.!'l.!-ﬂ«l éblﬂ-i‘ ﬂt QfE mf': &i;rmn [mlﬂl? ir fe 1?

’Fﬁm S _th'_ ‘H'& ““}'JF‘L" \ 1:'5,.};4.13
S

ﬁh sheas ,;Lw,.. B maeuwm on the ;Emi;AM:‘-aﬂ ard oo &0

b ook

A e E}qlwﬁﬂ‘fﬁwﬂ#ed %- a «olid ,.d-aa:ft i 3rvm #g

D
5 Th -hi?u,- b—ﬂ.ﬂlm”:':fptf By a hollove edr eular «badC 18 ﬁ-wﬂnz

= 2 _ ¢ [Dt=D »  oulids di >
1{" [ I:‘:._ in l‘L‘mI Alw
|

& Felation bjm Fﬂim M. T m-.d ahear  alyor K an‘.gn as

i wlal
ﬂh“f e

7

== T . plax M-I
R { < fbm 4 (so P
¥ Eahl-'-' c% Felas MT L ﬂ-ﬂ .qﬂcll-ﬂ-"'J j G ]| f__._ii C ..De T}.‘*l
ha L p A L'L X s
;1 n*}?nﬂ[ I3:"31- I-:i'm: f‘: EII'I.EE:I-U U_-l . I-f 18 d"mttd ;H ﬂhﬂl]mj
[? | :- 'E, -F'J

F .‘.r : - h [ A
ar o asionad ;,Sul-t&- Lev) .s’mﬁ o
Lﬁ_.|nrﬁ5 AV |¢=Hj C:j—': J*L“}m

m L= il'l'l-l-"l.'l- 5: |1‘L1.;Lﬂ-l"".- _
+ e cheain eruyy toed B a skt due fo buion

BE: ‘E' Y (4~ solid)

U‘TEJ__#_— [ p*+d>]-N (o ”““"”3
4¢ D7 b
6. Apvings awe  Yhe elastic bedier which ab sorbs mzﬁ#

vesiléncs. Thae. aa @ impetant gva tf-rm&q-d
r- ,‘_',g_,,nmafeql (Lows hgﬂ"rwﬁﬂ 2 thul a;rmmgn



‘lh‘ ™ aaimum by d)ﬂk’ldﬂﬂrh’“ .Phtb ’. .

o) 4 b | , r e fwmf frﬂ! f:n ™
The ank ouk.y” - ngh y B lf
] antig) def leation (F> g the - _n;f[,..f,,,;'f
ﬁmmd“ ""F"u"‘ 4 3*?""‘ ?’ b . uj*-f;l" M-l Ffrf_:.
O- 0 1’1 E - 'ﬂpcwinj anch )“Jrfr
i [ : ‘g T,
ﬂ:‘ml P J‘i‘" **lu Thacee "‘P‘b?ﬁ wiled @fo 2 - ’-Eud}.
. | P" j-’H u;.c"‘f"‘fhr
| doséd | hbeel lPﬁ_nJ 3. €70 & , k. d
T mayiasua  shar ghvor it indusd o The ggj:’u .
il hely e Apra whch cavie mﬂnaf. bﬂ{
T- 1pW.2 N - aual % |
.- R mian Aot Y77

v a ':'-L}F e | ol I‘-chdI APIQ"'F ! d - Al'ﬂ_éi:!'-‘ 3 *P'ﬁ el it
S Ch Eh: & An Lrj._.af lo JF

L0 s gruoy  atmed
"?I:T L) = 32 ‘-{I:_'E~' i

() “The dsflec lan ‘} My sprieg at ant®

5 r‘#hpjn
{iw) T i ﬁ | r‘ri* Mo %m}
i : .1'.[ w q n‘_ i i
LY




