Lcant) Gl iy a) As J151 4y ) pogome /12/84

REPUBLIQUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE

Y | l“ & (.J— J‘ )‘_),
MINISTERE DE LENSEIGNEMENT ET DE LA RECHERCHE SCIENTIFIQUE 4 E 3

ECOLE NATIONALE POLYTECHNIQUE

" DEPARTEMENT : GENIE. MECANIQUE

PROJET’“*BEE FIN D’ ETUDES ‘

3 e
Iy f

{{' \‘f N ”V /
} e Y T
D TSUIET /
v e Mﬁk H{"]""‘\-..h /

BANC D ESSAT"‘B%DA‘C‘TI*QUE POUR
| LA MESURE TENSOME TRIQUEDES

CONRAINTES DANS LA POUTRE
MAITRESSE D'UN PONT ROULANT

7 PLANS
Proposé par: Etudié par: Dirigé par :
A. GREFKOWICZ BERKACHE. Amor A.GREFKOWICZ
"—-"Mrj‘
:
:
.

PROMOTION: J anvier 41984

. ENP. 10, Avenve Hacen Badi - EL-HARRACH - 'ALGER



REMERCIEMENTS

je hens & remeraen far?m‘mt PMA  Pmerz , mon pére
et pmon frive quont  tousacres boute  four wie aS'«. que
&L W»e, arciver o e phnede |

\:}a hews 8 pemevcser -ourn Kous @ gu por onb Quiale’
dr pro sm de Lo -‘.‘l{\‘w que 3’&%%& o ceite fin
d'ehide airar dur  louas o hoasfanotuss g onk Lol huts
a SPAR ffomaifow I TN f}vﬂrh'wix'w M™ A GREFWOWILE
;;Ir,u‘ a ouhzore dr goun  fewp Prﬁia'w-x jouy me e

?w,;v«fc’ doun e recharche



PRESENTATION DU SUJET

i : . )
Mﬂl&, f;ﬂi}!; ﬁri‘g'? fﬁ%ﬂfbfo;’ﬂ. il Lo o\t Ads, E’*"W c
ei'da L{Mfm oua Ja mvesur  Frusowm Wé.ti&!.&, LY
i ; . ¢ .
daun Lo fouhie pusibens 9 e Sosk poaled
) !
1-1’,4 é,-‘i‘«“im #4n iz IR AR L .»r%“%' .
-Q v 2585 rane

- Lwym de  fa bouke

Londhaiule dx ’?&jﬁ{ﬁ’w {5}: Al Nimmﬁ’"

R

Eoindiainfes |

™~



ailo

- Ar ool S5 D Al L) sl

e 22Ul FUPC QPR S W) D1 OVED pnid ol Wb e Lot
P20l WS g B, o bge A B ke e
2 g 1 et Ay a0l -

]\ Dl R R U PSR SR PP PR E3 W PU LY JCP
|
|

RESUME

L pgﬁ toumpate o {'doborakion A n  lonme ﬁﬁmﬁ&@hUEQw
4wm.ﬂi faabaiang, k&me%@%g dan  toubraide daus kﬁ?m&m
ikt AW Jpowt Noulat |

e e fan pulio s Binteis  pun 02 banmc hrunthirony o feluwhivs
dacqueria e oo s Dedewmun chive chmigue & afpprofonets

l\ Mo ponnecomntts fur Qomadupe cles coubainte. o deforualions

] thnpostte o dn Lewprtca pwid b dgpolliico di msaUima e

\\ Lo theo Aapsrts de toubainke

SUMMARY

Twee ptan sowrish fr M Hakorabion of o diddachic bedr bt
fer Mo Apmwdine  fugarns o1 M owhainke to pmosi caam«
of Jux /ﬁaufmﬁ Irdme .

The mosipdabons oxtnced o1 Mo bed wll pruch fo A pidsol.
ko cacquae @ knewig on M ohmie  zcheunmibrny | fo dotpon
fio knowxﬁa o1 M oundigat e’r,ﬂu,ﬂaw«aaﬁ,\wm,ﬁwwfa
,m,m«w tud o gmeolmeld bk M ﬂerLmAmﬁ&up’oﬂﬁg
for e pivtes oo paited frem o owliait




TABLE DES MATIERES |

1 Inbroducthon
1. But
12. Dﬁfs(‘—f‘a'fﬁ\'un“
2 Constiubon dubanc
21. Poulre maitresse et sommiers
22. Tige de Ssuspension
221. Conshitukion de chaque eleément
2211 . Vis
2212. Ecrou
2213, Dynamométee
2214, Tige
23. Desariphion du chanol
231 . Gatet
232 Poulre
233 . Tiqe
24 . Suppert
3 .He,?‘m::{iﬁ? de mesure
31, Principe de o mebhods e mesure A extense metrie dhmique
1%, Fabrication des meiu. a resishmace wmehallique.
33. Differate Atsposihone s, ponl
34, Mesure des readions
341 {onshhubon of fondiomemed de J»jm.amomé}-rm
327 Doterminalion de lo towstpmle du éngmmﬂ_;é{c}m ;o s bilite

e

35. Megure de conlpainkes .



l 4. Cateul de re'sistance.

41. Determinabon de ,qumi.\rm brinapanx de Ia ?ou}w, m@li}»me
411, Catoul des dimensions
422, Calowl de la [liche o de ﬁ'amﬁie de lorsiow
42. Calal de poudure.
421, Soudure longibu dinale de la poutre mastrease
4272, Soudure transvergale lrant o poutre mailrese Oua Jomp et
43, Calowl dey dimensions dey oot do fa }‘L%A, de  fAuo puasmon
431. Caloal du sqsbeme  vis- cbrou |
4314, Calowl de fa v
4312. Calesl de Varou
432. Calewl du dynamemetre
433, Caleul de verifrcaltion e fa bge puyporkut fe smmmier
434 . Colow ol diametre den ares lint le dymamomelre.G La,
hge supportant le jomeier o o la bge fupporiout i somwier
44. Calewl du charieh
441, Calenl de verifrabon de¢ Laxe
4—4 2. Calel A verifeabsn de (& wvis
443, Calud dy verifeation duﬁc\,{e!’
444 Caled 4n L8 gt ddobe jxmtev?,zf pr. e theriol.
5. Exemple dapplicabion bone demac |
51, Emplacement des rosettes.
52. Flewen senle
53 . Flexion avee ‘torsdon

54, Rémﬂrquc
' 55 . Mesure e ,Qdﬁmaiﬁ Ay Jorsien




LEGENDE DES SYMBOL

1

S ET ABREVIATION®

& i Reatlions Aaa, $1a ﬁi.ﬁf‘?’?m

vV ?fﬂﬁ’“mz dy ,\gkwaﬁ‘jl:?:m 3}5{&3%%’ A, ie i&g,f;_ . HanBlad i
. g '

H !%; QJE : (‘l{%}.{ﬁs,«!&'{ ST é& Eaﬁ. %’&?L‘,gi MMH:E-%QK

HB,0 ) 0 ditaine  du fosomien

i« © LOWatanty  da éxjhﬁwom ere

£ . 42 gvrm Sdhon s

J Dot ?%'u‘m‘r 4 Paiton
£ ¢ e daft o z’?.&zi.l ete’ gbv‘ggwﬁgm-ﬂ&i

G o ooae e d dabiede’ fswviread

iy - wondrainbe moruads

O o Asudeatude gerweads Aduelm bl

T o toufaginde ,ﬁmﬁaﬂa«,%,

_Coufianle ﬁmﬁm}-f{f& b angiant lule

5 T e ;?q,ua Hhsnsveanale

F todore da JRathou, a.:gi}m& N ,j:aé,g, din chaniot
1. . Mowmaud (‘M&JM.}LQ‘M ban ,kafﬁwix & Fam xx
W, o Hodur 4 i;%;m boo Apport & Lise e
Wi o medad de forwen

o,

é‘,:?,gim M.«Ufma, j};u?%% G«!:;U’

T wd

—&uﬁiﬁ de  Dorpon Jshaane

...&3.,,

9,».1352& dv Forvm  Lebad

<

T : ’E;{-}vi? 7+ J%j*ﬁ“- d?,i,gw%”" ’



e s R

_:El-.

e

o Cewlrandt Labande

: .m.xﬁfu & halica

angle 4 FeHoutut

: ).o('{/fx bk da {\.mi‘%ﬁa&k&é" ,@ﬁm\gx&
: &'Wﬁo\g

acitfabd de peomile’
Jisile & clash e’

}Fa’ffﬂ'\'m ar Emmkkg#



4 INTRODUCTION

11 But

Il wb pou sk fau'fc de calealen Hae.}m‘quwmlf din ékawﬁmﬁ ARAL
gue Aes wuliaiutes elane diferenh elémaiks  de Comsbruchon e apclig
Cpant Jo dor de Ja Atmitamee des pealSluawx , fams jouke fon Gmpr
. ewelre gy emel te gue /mgm‘ﬁémt Lo diformahons oF ko Duheinte
Ne ki fmg@}' oumale 87 Conlumn s baue & et didachque dowi- e
bub o  de (ous oAt don  toulipmbes Musorgues .guxr uRermbio mls-
. ALES g aisyna.a,cu.'mw&: 4 ons pne  preubin o un pronk roulant &
f(nnfq‘&m Cacnson  Chouzer’ st M?io}‘}t
Cetre  thwsde  wous offre .ouan’ fa hporbibbe de Gownaidre ume d&
wactiodts d fmgae Ao DuBiaibes daws le 0as de ConRoin-
- hu oawrafe
12 Description
é{”.“ob"}:d’ wF pue pouina e Caspron foumine o la Ti&:ubnﬁw\e
o o la Jorswon  ptudt mn @ a2 Jorsaow _,aunm,}m,éam’ b fa flezies
Can qu g haodwb  jouvenk dave des pouls podexls o pw oo &
deuns mm |
a M!@Mm pruclee o dewr poramans }41’ froa ptancline o
e oabiotudabon. e T,E, W oF TR fgs). Elie  mb dafu,?-e,e, fraa
e peaselotte fuptuslue al uw ohnaniesk éépimga.hh 3 ﬁma% de
pais POU,HT.. |
Cotte puspoarion tr  plaiguontud juclbouminge o fromin digee’,
Lo poalen do pacdhows xl_,.bgf{awi b f5 hanbos  patlabve  den poddd
de oo ptikion qu puk e chawe de E«uom 2 avon Ry R e

? . .
g = Qm . DQM “£f Lan it‘i.. J{}'ﬁ g/ﬁ\.a iy }‘-Juwmt LAy ;gu{mwéf ﬁj&’a ‘g"‘ﬁim"\

—




5
i
! s.
i
s
é’ﬁf
g
;

S¢ Jron ,m,gafwr% o) tehe diposihon des powls sl huspharion On

phongs Ja havkoon de puppuaon dun pond gueltewgue mives B
#
,{A’/J ﬂ-ﬁ-’()«, thons ol 17&«3 et -
. . (Y
Pow.  ertaole a4 é&}iﬂfﬁ&*—&iﬁ‘ jil ,t'?”m'i—\}’ 1 wian e ok j&) FET AR
Iy b [

olze ;{:m'af% I or JIX -m.ﬂqmm’r%&‘ b gunalis gue  gque selles  dés ﬁ'mm&& T sh
Y ] g
o v el ( fg =)

el
)

E A
P




A

. N A LT A ps e I:‘m3 -
i & Er}tm’?g&&s:b\, < "3&}’:,3;'21 t’ﬂ“ﬂ, r:rim !:f“»a_;.‘ﬂr Ly ¥ fdene Mol t

ta.

Farl

- s [! - S fu chl -B’i;ﬁ_)r. ‘.'L” . {:L
; c;va' & iy, (Des €t i cémwﬁ Fae Gtk by 4 e s

)

‘:'zp ==y Q. -«f-k; - ﬂ;\;z - Rm%,%h’l

»
i

LAH

. . N §
%ﬂéﬂm j‘%‘u&e\!ﬁ&a%& M i

{;'?z‘: gug: WY . B, = @ﬁi'ﬁ‘y\“

o
s
\‘b
o,
o S

¥

=
“,
\-'g‘-'.—-ww-w— oy
.
S,
.
e U5l
B Cal et

-
I v}
-

X
Ry
EAY

P .. ' i

. 3 - ) . b PR TINT
. . f P forw " 1 g T ‘1.{ A Eg&\‘g\,mj g, E"wv,_. ‘p‘_ﬁ_ ehl .
i’.’;. Y Eaata Q&s.&ﬁa Gre it .f“'m HEA cﬁrﬁ)@ﬁ E E‘?a &, Bog LW ii :

Tk

4 Bolie £ & 4 g b Hm el
j‘!:’{&.‘n.i'gj«'!» Ll v & }éﬂgﬁa ﬁa Vet 19 & ’ZtF;t‘/:* ﬁj’{,ﬁ“ ChA L e g % : ;{: T ] }:&. ‘

T L o o e =
,«:;;Jgirﬁ EE'I‘H" LEn !\;’ o Gea PR £ Rin ¥ Qe né‘ EN LI

i ' P e poe  Chnarw &6 Jpdat
| g}ﬁ&w& l'i{ Cous O & ~£’J§»§‘ chet g‘g'&‘ﬁ‘{:ﬂ? a{.e, 8 ; ASL yewirs P A, £ A !

| - wA
?f . o A . <o - ¥ L“n’"-'rl.:‘ - \;
SREe [heovn k de. {"*‘E‘“‘ t '=§ g M A el sk Ol FT 0w

L

. o W 2 H L o . x - Yoo T
: AL B Ak ¥ Cenmapn & FPrifles, 14 S B om :
S ;‘w’&i Fn, - BY },{‘, /..”';.M?ﬁ»:;&{h.?ahv!ﬂ [A-C g (& Maa 5 i

{

A 5 : ‘1

e F H . [ F s N?', . ? ok { g F e 0, h e zi,,"ei
I‘;?'g' :ﬁ"‘w“‘"‘mﬁ’ A _,f}}rg-, cw L BT CotamiBmt  Fina e fe Ak G

=

pua  Joaltan Lo EVE

e

ugb@h ,‘g‘m?m- fion G i "R

| ‘ :
i

i
' AL
i M
! 1
| 1
! .



- . . : - P . 5= .
Four avew g forwipe plais iy el whooge L& g“ﬁ* wiig gl

b

. ) 3 ]
. i - = £ .
ke, deae hoes do ,i}‘i»w-é'j‘é«m-ﬁ. om Cowsawa B Menfie A I
,." o g o i %

¢

i

2,

&%
e,
e
o,
: [ e,
:5%: o RN
K]

. f



A
251

T
H
t
H

MWM
4,
LT
§
]
t?“s

CES s gty
.

! 2
Bt e g
irecd

. 4 )
BouTes  eaaiirds §e
H

Smmwﬁﬂr

rae  de fuipemSioe
J ;

g ei et

cangselotle

[

Stlsizixazs;na .

Lo



|
l
|
|
i
I
l
|
.
U pouire mairesse el SGH'!:H%@-PJ
Lfk {’)‘Otu{;u, {‘M&L&&éﬁ‘}i uh mmnsue-e de L *r;i—a‘s de 4 o L osmma cigf.,g@.,
Q&ss_un- /éam:éam de weoe el oL rﬁywem prens }euﬁmsﬁ mwa:.}-ggia

'&Mr bm.dﬁ:: C:» 2. %ﬁu?“ﬁ“«fm j!:&ﬂz.,w ¥ o al 24 &Q &f iiu;wa..a judb.-va— -ﬁuﬁ,x o

wle & Jo poudee (fg 0]

e
»
. [ =
{3 H *
4
o I U
- \ ;
I

R
g
‘E\

22  Tige de suspemsion

L

Lea elémtads  COuslh é’u.ga de ,&&L ﬁ;ﬁ de. P peain ole ks Ki’ﬁg ‘;fg
_ ; | A
i Vis s
? . FEereu 1
5. Dynawmomelre ‘“'EJ}"‘ 3
£, x
¢ Tige _ y

gﬂﬁ—"
o
fig.

Y o bane dlemar Ly Gupeir  de guale ﬁ?y de  puoytiuos ﬁfﬂ,&

Fas 'ﬂm er{’,g , J}m j&.ﬁ le  ger df: A SALLA L, ,i(’,g« Ma r.-?law \?::,A.Ma. i

f;‘}&é ¥ ARG wmeotre G Cj& j‘i};m&-‘ﬂ“%f& ,E::L %’:‘B&EZ‘.@. S ,gm Foreon %{L@t,ﬁ s
J _

ﬁx?i'ém }M,-ﬁ.c}w ‘
799 Constituiion de thague 2lement
2241 Vis
La o s Cowbhgy dz 3 picue &ilfdonke JrInrn { 43

" !){Jri‘lf ,{’?ﬁ e)"; »&dfiqw’- Hu’.f‘ea
De :ﬁ’ pl@ 7 g



LY
I

o
g
r*&
L

f‘f'ﬁa}_ {;\ﬁ!n-. cﬁg“f’c:éwf_ £/

LW

)

) . ‘ -

P R il 3.,36# ﬁﬁ?if AAn RIeL b2 s ™A, AoYEg il 39 ;
i i ; sy - ' 1 ..

PIEIVENS . ,.«Lt} 4L ﬁi«w ;:’,\ EFRECR NN FE R %%bf;?‘,‘a‘& 2 g Y

: ér:‘ £ i ‘

- i - ¥ ’ £ i1y i

11,,:'} ’FW“-"-‘{%. ,4’!2 !}‘L*}’é?ﬁm b fta . SR T r‘;?}'iﬁ BpcRima el .

\ i cf ) !

’ N
2213 Dynomomeinrg

i | St P - A . & i
Tm%&; }}L'! Finge de. _ﬁLL%’%& Pain s, ﬁﬁ?bﬁ" fagisd o b dﬂi&mwﬁm%&'ﬂ Tausmasztre

1

- 1 - 3 F a - " . £ -
cohmiguz  de phadeans L Jplbdine %%&fsw ol de pafaaks Long {}@Wkg‘% aca e aak un

2

:1.%)5 ,f._‘:“-..(i@ &t %«M EBladurin wls  dix Bune o Baders s lj L e o allls
g H ooy iz el
{ ot Uuome  Hickef 30 nodt ) dowt B Baike d'dlashole’ ad ﬁ.?@ﬂ. ﬂ

85 N fms? e ogue pamus  ARUAT R f«cwf ?{ﬁffg‘ de mpoun .

L= dyu cwaouscher 2 Apamtt Bt Coulie Lo Lorevton }Fth Faddition dos (o
J : .

‘ i
ab ma NV .

-
.
4

Do %ﬂ:%x&, Zhmmtun Onite  Ja Howon _dus Lomne

z‘jl.!;’; J{Gs‘i fas M i}uﬁ&%ﬁ'm&- 2t o jm‘u :wgai% ¥

; - ; - i
,um’w £8 L Aaad OR gte O taes,m?{f. fac! F\m
HAN] $a. }7“1 Gariee x;;‘wf.: o, ! ’i“g i.‘;”ia . {




232 Poulre
‘ La. )TWUJZM. 2 ,E‘Q.fa’.me.v\?‘ i{'am? ﬁ&n b 5(3!5.'\'5 }Ouﬁihdmale-mm? Zé ‘2.'
Sen muiace 5',3‘?0-(55&.% smune, pwa  distibuhow miforme  de Le Q;’:&@_ﬁk

Enkre fon ﬂaie’rs. I i

233 Tige

Gomae ca d’ dejo dit le pale b Lo bye

e b la maselolle au charet, A '
toustiathiow. Maus btnaw el de dejcjfxm%mi&
.?Ouh-c baa P iabenmdciarre  o'ume Ans pomaine

gus ot wbosee de 2 ﬁmeN%(i?kﬂimr i 4
‘f;m: & g che o 2 o drate’ L possate. T

,.do.qe poa e lube civomldire faus jeuchire nor
- vnatis€(3),dune oo 1,21 70 {riched a gaudweft]

ot dime hge filebec o drorte (5) {{ig12)

24 Support
| es ;%rfmri’”mt {p;,“_w:sm;' da )smofa'iifx 2w 4 = atle

Us pouk frei o wf pandes fro M, M0 . 40

& fown s et
H

fworm, odiges .
Cﬂ"ﬂ-{i’uux Adlenx 2w dlum ?Hw\ﬁ?a
i1 cim' anure, A feon Brtann vadiinn o
du raouy aaind S Lowon  de J'ecnan
,ﬁwwiaufﬂi ,UA I\-‘\&M’\F\.ﬁ.g&tuo*-m eb de dewy
vepires(2)eH 3] (pm}x} é,'imit_&ﬂhﬁ-fﬁﬂk Ja M"n’,

Cere’ de wemmen ﬂw‘}h do. Porvios .

(fg 12)




o | 09
ol | faud

- . ‘ - - il

Lo hue @b tompesde de B pidess amtudsics AR
J cHS
f e oot s el e
v gmmmga , few jwle pf Mupporié G2 %wu { i?ﬁ u;*s} ' \
o H ok
$2 ] v 4 T . N
Re. dynamon efre eal (PP ?\Ba & & Ja a ¢RI
y I
e ; A ' o
f?-w. tl,ﬁo ANER normal; Le3 ﬁubxp:l;%. . 1 g
B
i 3 b
- -+ -I - . . a . - ”m
23 Descriphion du charot . f;ﬁ_jw

1 H . E P 1 ) 11 3 ! T
g\“"e el fanl a7 ﬁamgyme.‘ dh. e %a@&@“ o e k;:ﬁ:izs}m w0 Flges zﬁiUA.

~

£

3
- K ol 1 El t‘ ’”.'
ﬁ@mm% & Eigievia o oo Abnxsita ﬁza masssetelte . (Tig "ii;”

_...

S e

i —
i

g

§a 1
- 1 "M-‘_’M‘,,ﬂw-u:‘im
el s

1: ﬂai&‘%"
2: Poubre

i

S h’g.ﬁ:

231 CGualet
le 9&&@? wtilige’ &b e povlement @ pme ﬁ,mﬁm" do billes o cowbad

A{a&{b&g A €aatemnhé Ae ,;;&mf;i:'sm;:;a éﬁ: _}_)w:g dn el i Dradt g 23 . ieﬁ»“ & f@@mﬁ

Aot fiea ¥ha L Qxes gb lamg mu,‘f‘rt.

8
- -
"



'3 METHODES DE MESURE

31 Principe de la methode de mesure dextensometrie ohmique

Dows _tehe ndthode de suesunr  ou omplne des &“ﬂMﬁ,& de Cowdn
- gaunkee {wﬁ-aﬂu e Laphtuns A poe boec gﬁlz'form') Hu onk

,}}L&%u. &?‘M ﬁﬂ#ﬁi"im%ﬁ; N FIVY _ﬁ.mg:ﬁl .Ei}ﬂzhm’m. cLam ﬂ.a\ }-ag_i,.,m_

- que du M de wwhudbew o tawx de

1) La feulit’ duwhflaton d2 Lappanil de defecbion o
d wdrcalion

2] La fau‘ﬂaﬁk’ der Jious foruntiom wmmmﬂm

37 ba quoldd Lo Diolowed Lo e bl

| Nl -’f\{mﬁc ehe

Y dn fppob louinia & madication o dibuma .

59 o pabue ef s tanedtadbigue AP PA WW Gue

,ng [Vﬁwl' pLALALA ) (ﬂ%md. jfmjr ﬂ/??flﬂ-m'tlﬁu din 2o F inn Bcd

fous puse forme ehitbagur .

{ue ,f«f»&a.ci,a ok Cans ur Afelgu e 8 Couduchmus elew
L nagqua Mcﬁf\’({ o panitance 4o cefud-ar L B (otlaut
o AL wetlligue pance e g pluscline praneise
o do difrmabions | e fL Lt Macolu rolictane
A /O.A, A Faedive Ata  pow pits  _Bax  pafoatr A-’E—g‘f’rM aliovs
Az ,u;':?mkv-we /!:iza'cﬁwqu it doue L ffomdx,eaw de fa

,éﬁl,f«orm,ai};o . /{%LH'WM j,a },m /?w’ % wai(

‘Lo kT &H{ dpn pbnn da panelea B s




?ﬂ' AL

a

Lk ‘f"fﬁ“ugﬁ?\.g;,w .r'

o
s )3
HELTACFELINTS

Gthee

[u@

5 : 1
k . . | |
A SR W WaRTE T ’iiﬁ{,» BNy oty
W £ i
13 . |
wakEs stk fsiligs | Poue Qt bt
B %f‘:ﬁwm g f‘m% e g B4 S L B de fa 4B
: i - - hf"\ .
ey PR P W o= E A 2.4 - Foua, 3 ;
. Fe A L. ) ey,
- . ”
i A S S {L wr £% EF ows, B € lM”L\e‘
} - |
t
gk : b | M IS < o
Fokiieation des jouges ¢ restsfonce mefall:

?:’ X.SH

\ -~
PO

i T, TR ey e RS =y
vt T TR T ‘ ‘
o s . ’
%} - . |
a"} s S
ﬁ-‘k..‘ . umﬂw«ms-:x::mw‘szww” /
b e i y
q A ok L "-"_. :ﬂﬁh“ﬂ!ﬂ's’-ﬁ':nﬂl’nﬂmm‘mﬂm i ',
i HJJ“J«. AR "u-*g’“lgm,ﬂ.w\.wvm. iy ;
. Mmr\h',umwmmvmmmww _— .
~ E : ‘“mmmt - £l m\riﬂmmnn:m!m . . )
\ rt - e i ¥y (s cvsomenar e
el s 5
. ségummnm:gwﬁ chye g
13 -Q"‘%t
i,
. et

g J: ; \ |
£ Py i . A'
b Al !rﬁ/&ﬁ {;hu:,,{ugt" i 2 :,% 8 t}}" o ¢
‘< !

¢ L N . . )
o M fus. Gn ‘?15‘; Tree W Mab e Glas 3g

TR i
AR e etk

i
f B dpis o i o3 ] 5. e
port e B Aadita Sa Tl Efery AU paes! s
' 3 [ ‘ Y
2 b i 5 q
{t‘ﬁfi., L2 eig,wx{ Pase, f».&‘ét ' A Baeliacl) gk o ile Fin
r o
Ly - e . PR o B8 T
Al @l A Gesl® o fkee Loty (0

¢ &
‘. g . e b
Fial a,f,f.,,}%ff;/ ,E T ‘;‘- -{uf»'{‘

11

B

f\}‘é q.e-?ﬂs 1“ i '»,ae_
2y F

A
Lda b ,,.{""ft‘g‘é_q 2

U PR,
£, ?kimt:, g};} {L@ 6{%&.{9
H g

& .
e pae le

Ak

Th:E‘ 554 S %E%:.,
L

z..»‘

COVIRES YR

&
(5w Q} Lk

S B

5 ' N
¥ e .
e i iz

gur e
i .

O VER




33 Diferentes disposilions U poni

| i i At .z N R
ﬂfi fhadn s sy A& Ay LA gi-" S iy M;:L‘i,,.. - & T ﬁa. }w\”’ (R Bayw ¢
’ ]
Sy . S
Er 1ok o " g o . i j 1 0. 19 3 R T T . -
O% B ] B0 X aoid A \i'ﬁm,,éf ez Cwleafshoue W o7 T e
. i - f IR ¢

,%r?ué’ abiz g&aﬁﬂ}:‘kﬁ?}{f de {%»1'";5'5-&:?‘«,&}& fan Biaifads .

; i}’ Lo & Shipw Laver Adad ;,rw,a% A AT (‘1 m ;’,f?}

Lf

? , _
T boace oy 4  odive ' i
S {zﬁﬁm g Wy A8 s ‘Q‘g PR ¢ RIS ) v !
ﬂ g VAN
- . M P .\ . [
Ay o jn taliaace Bus el the

H
. § ! T )
}Jaia’»&,ﬁﬁ& Codaniaat, D baaze  ole

lowptwsstion. di feptlefue

.g’?‘.g\ : ﬁ,@fhe hw.:a. i&“«a«?i{’ﬁ,ﬂx‘r%

) L . Yoo .’,’ .
Ry @ AL st VB abR g
i § +f gl g [ . fl
Al &;{»{afﬂ A Bl AL e ?:’mm,j&' I 53, e
1 ' . 3§ H

,E-f.a. (",{j!,g)s‘:zu.:'&“’n”%a_ «Jig;muim émn %‘h:aﬁ* : .
_ , figg 15
-xvﬁ' : ‘33 ;)&3 - ﬁz ﬁg’, ( %’ﬂ,ﬂ éﬁ\ {punsb

el bo pouls Aok B3

3 R { ; L S . o w3
g peunliow  du Sv v Jladiew  des éx,%-wmnfwm & 5.33?1\t\=r¢

§ ; T g ‘ £ . s
AR .r‘ir’ wt . Rule o Wt pee At pefasabav, de fey, 0n jaaiund
OHA M‘u\ W ) i - Rty §

»Wfﬂ g ,if'i poca b - DR de 74 AL pua’ sl ““r%mf“ dz &&r{mﬁwﬁ
?ﬂvﬁ)&,ﬁ whipdud  fo "wug' /r“*ﬁ“ »m,w'a dutchnud e § {&,\ Y}
] Lo

re) +
- Lowsstipalion fy Al ptrabiuss

v

}i& ﬁﬁ,’;ihh&uﬁ. Ll,!;fa f;&,zd,ﬁ,&a z’lﬂﬁb‘a:ﬁ: S 2. f{?'.-’m-’{f:&id.u{mfé‘, das F&';LGL\N

Ai‘@.. ﬁ-{ﬁ_ ‘,-'% JV&‘I}L"*’ ?’ﬁ": ﬁﬁi{&i‘u&: P /\(1.3?.. ,‘?ﬁéﬁﬁ\ﬁ' Wik {AP' 3. dﬁi_.ril;f, {_} 7 j’g 4 i\.ﬁm wr _.,1‘9 ,{, ‘% 3 \4‘4! Iy y P

L f . C . R e i sap ! e
&‘w&‘eﬁ& Y ;a}.,a,&fm{é, daar Abing bt fwa phwdgdiate é,a_ j‘,-a A ;\ng*"%'ﬁ alfianl

leve Ao 0 18 jowlieee %, slwhigw &0 T4

h "

R i} . Lo i .
i %»ﬂs}%;z.' fowd A AL P L f% inflics M duex 3‘?95 g M e

iz



puatowian  que fa Hrineline & thslitn - lebe Flegus gl pog
/ﬁ"‘\wwﬂ’! QL PEY ‘ﬁﬁuj:l&ufn}’m Qi’ CLE\] ihix WLBEJ ':LM La 'zfoma ar  fe

- W, ﬁﬁfmﬁ kY 'fﬂwsﬂ'« Al A A f,uuagw\.‘ahm{l Eflm%{ & iﬁ &m; ol

/Fﬂ‘l;cw. quealls A L Aiadhuas L’W )
;‘ﬂva' Ji < Qz ; ih i&? ('hf).ﬁ,)i Mhuua ’Aﬂmffm’M Lﬁ prtont Jha s

e bo polaace plidhigue  di 4 fa bakolfiew b La Rt
,(’.(’J;'SL m Wf/{M& /tm-o ){?‘b{whh'bm &, }{}vw} , alery lz@-,‘kﬁl,aa;\{i 4 0
f E‘W“P{:\'Wf» }-5’}’ JRLITIV Y &E’ -

Popor o avec Zawﬁw aedives U\% At &) é))

Ji
@,
R:., R,
B
1 |
1Y H x
al b)
Fig .16
o

Peuy a—m_u}fn adives T. ek Xy o

% des Hrgus dy, daforwabiows dx Jaek To foud opposes alern Lr
Aerouilibre b ok dexital floo [VCTNTE W N (A
(fui Ab ui} -

Sion a 2 faue Jolblraues i, A,:faw,;,mw Iy, Wn&m
Aperta jjf; yomges Loun At peligul %ﬁéﬁj L)

remr———




At
!

N £
Il

~ Bapowhoy  avee b ey s
i ‘

i) H 3 - y widi ! L
affu d paferan Lo Aoaequitibee Y

M tisn e s ars b
o que J) o Ty ok b tedisn e loulitits Aus
a u _

-

fgets STy o Ty




gt fonclonpement des  dyrmmomelres

i : Y 53 w A - 3 -3
Lot fAaBAIMR Qi AL acdious p bk @ X Bamig das fﬁﬁ%ﬁ,\hw: s, &
] ; ‘
{g.- i‘\ ﬁy\.&%ﬁﬁ "%j?— i—’ f}x}"\. &;1 e %‘Lrw P
o
. . iy ! Y o
lw g: TEvE: Aeliey dae m; = L’:.& utmuw 5, iﬁ%'“ Jami DERAL er M.y
1
. . i - ! i, I3 g il
AL &"J!’%.A«v‘ .wi M*‘w . :1§ 1AL 7’5’5 %'wa ;}ﬂu %A.«g A st o JAsA ﬁk&.s‘mmﬁ ;’ﬂﬁﬁ-@ kS
7. q\‘ 1
-
(hy 18)
i
:f i X 1 f‘g:‘i
LY i o
."u%h. Y S - é,““in" ;%‘? x
kS ! ¥ - s H u’a p ;5* b q
kY i Jg Sj» /
— - i B
Ey X
. | } b o
© ey i . }: i 1.}“3 j S h
oo b ekl R 4 . )
e nd | T 3
Hlad a k"![i&% H !\";::;, ;}ﬁ\ “‘“2""?‘ j&{
2 i “ s §
e 3 i 7 j@, RN \\\
1 :\ \ j,/ fa«’
! ¥
: u‘“‘ pt‘f m"%
RN \\f\ p}’v
{47 ' B
NI DU W .
13:%4}‘9 ‘8 d .
Mt 3 . i
‘a &

h i AA.} W ﬂ,l,bu*su,a.ﬁ:tm ; a ,t.ﬁ{ fg iy Eﬁ,w%y;, fiﬂlmﬁ% a. @‘rﬁz)

\,{;LM, Lo JIEhT N 11,

T

b
W

i

j ¢ v ' A ¢ .
ffia’i E&M‘ 2 b OhAL & ‘JE»; s"‘iﬂ,«.ﬁ It RV . i T’% EXN j'l‘s. j [y oy fé,j‘\ S s\%
- /i - y L :

fa ,.«f,:.%a,w Az fascion

5 T iy b g ] ~ - ; b
o g’ﬁmi,m Jioab 3 powt el Pasedeng o A Fraedimria.
F o

3 ; . i r . . . ¢
(' J@h}i&uﬁ M%ﬁ ,-’Lﬂg}.ﬁﬁﬁf e 3 ,é’ﬁm.z. ?I we jﬁ‘; é?’&’uﬁ’i’" J 2 or 5 " QQ&?Z s
/ ¢ ] ;

- - . s L1 ST L ' . '
/}Du,.ﬁ’( ghuanatad a2 L 0LAmAA iow g Atane I;d.”"”*%"qmvxg !s,;f:z{,ﬁ,u.{f %5; Ry Qt

14 lath

A 7. LRSS -
Hyver J1&  fepownow 88 daes AL i,,fkm-f% 1 Foa fa ?3 !

A} R " Fd
. PR H R 1 £ 1 ’L
Jans St Juan dialoun Lhre . {:ww %iw BASMBA L ﬁ,ﬁ& yr o fuw duc b
¥ {

A N if vl E
fda it e jmw;ﬁ gelive . AL i i hin an £ )
1 _i’,‘ ]



Arerot 2 {4:0) fre phas guansle | ol 9 ad B weff bl de Hevmow
; ¢

} ; .
?‘fl;g f U i, aduse, ﬁ%»{},ﬁﬁ fx,z,g b {g {;;’m_%fﬁ Aauae Assal {pwrplans Al P’W\'
i i3

P b3

.

pagrt & D p aomaitn ok Lo dbperiban b Jauges Tioek T, pm
5 " oa . - Aw f’ E Y (?-‘a‘_ﬁ . £8 'z-i}u?# ,-?5}}“
A fon PP St 2 le  Jfranad Asmwale - faa f‘f&&% s Do T4
cactAnatehle

ié{; J’lﬁw’lﬁu' b ke su j{b};@?fﬁm ok pous (owstausmce tunt O -

Ctobeeon O araddihacls das pntsuats

s

34 % Daterminahion de o constante du dynamomiire

so sensibilife

. ¥ -
La j%‘j\.,ad}vm,ﬁu . ;{],&w wasR pea A iy Beansiad SRR

F':.: g. 5 = {_x-g‘% Oy, L

LRIy

i d “ H g f 2 ﬁ | 2 oy "-!"J

£ wr Aafmguundt lalll e fa bara de dymowswefi
I i

E _g'g'}r }9‘ Mz éi&.»ﬁg o Nieun a e N f vana

5 w4l ia o, thiow. do ﬁm jmmf fae emmas

4]

pw.:i}:%, iv:mm' PN b Femat }ﬁﬂlﬁﬁ , p Agpp i

rd

4 ’ Pt
4%@&& de 5@ P batibe
! N TP Bocomtt & 2 {4+ 90) foe Al arsussl .
o0 pup2UAR j‘l!bt-'&-u.l%d*ﬂ\m. Adita ,,.a.wm.ge«.em.,uf %?FJ; (: é- \3, f‘f. 7§ Uk éyx e

g = 2 {fi-&‘ @:} ‘E.x

clqu\ < F - mwwg.iﬁﬁm.mu E. - 5
2 i}! =9

. - T ¢
O, At DAGE  GuE  pPuA ,ﬁq ﬁﬁbﬁﬂl&-&i«bu dis zi:}m Aunonstbne AV Lowvioh
cg,& ,mim(;/%’ Lhna neAs ,ﬁcﬁ ’f/‘”a’{ff. %25&,& Fldad, _,4}1}1—1.‘?1’8 Jl,f/lb&?, Peua

S gﬂ-mﬂ

don Ja towbnde Kk, du -:EAJ A Glane s B4

H
?(1 e




far

o LS s

. 1,
ol gy ¥y

S . APRTIN o f .
Les phals 2m Fows o pouks de Whiaksiar  pew L& s
N L. 4 - s i T
Leubagantes Jeriad }fl&ﬁ RLSAH T T Lgv,,m"ﬂz,m.»*’na o f?«?‘“’* Lpnariiz gz
- "

= L
. ;:‘-‘Lﬂ f’:}“ n ﬂ—gﬁ.ﬁ:ﬂ;&.rﬁ

B,24. 1 18

- N = 1AL RLG N
e {fi + 0% j

Py

F, }‘:

alo v es

%8 N 2 i "
JU iy Hlin  esnene d2 de Mmoot o= VS0 B 2k é,x.wm R N
: i

2

La ,?*‘ra’a.x Ay

n
He

i ) 1. N y L 2 e R A i !
B s WA LIS oAy d Liak  planlun g oW gide Maciad 4

P X
o detzamiul

i - B
o A LIRS
- ¥

A AEN L
£ //f S .f‘;?{f

. ;
edte penfiun

taa PR s tovas
! :

S
jn=)
o
iy
Py
"

A -

Sy
Py

o

&
b
o
e

e
el

1N - - p 3 7
RN dhvge : ] e T

Liy u)a.,,e.—rqumaa des prpelions do B ok N fﬁwﬁp‘a’%ﬁ

I.g.

f}‘iaf f;ﬁ»-;,?u l/:'r“wa 1.4 ] _Eiﬁ‘}"‘-fﬁ.ﬂf“ﬁ . J?{‘gjv- AL .12’ __,i".?. fr‘%'ﬁ ;ﬁ,ﬁl-ﬂ 'F G a4,
. 3

i 0 o b 7 LI P
fjﬁ ﬁmiiUJk. P LAY ey AE Lo imagdt

‘s ; i 2o bop
o g Lfl.,‘fu&a FERWSTWLITE I o At feabeuste £xibbuis - el

i

: ¢ - Ny
'?L:M oud pann Lehedi S dams B4 ﬁh}_,«aﬁx‘?lfw ARt ea ol & _Adon

o -1 N ok -1 o
EE AR A ,.,;?f 1t & 4 ta, ftasd e B4 _{ouiagdne
H

o

€) j‘i UL" £ “ ‘V ‘UJJ«S sk

ay

i f i 2 i b
vg;’ fm T/; B diid AL L Ayiad Jeoily BBaac 4




o g . " . .
253 Mesure d2 conirainies

f 2
. e v o )
hoon puadass des fowliaialze s tjlr‘ tefin de %"‘QA (.,{4 0}153 «g e e @Oﬂ’f
Vg fax it %3 7 - 1
- YA T4 .uﬁvfi:: L84 prape e G g Larite _,.»%,@;A Loy, ke ;!iiq U,

J . " "L ; s 1 i
r‘.’.i«{ fA‘f. J}’}).@ WAAL, [ Gk Lot ARTEE P - -:i‘mﬁ»j 18 A" ;&‘p J_@‘{. g &4 fM.»‘g‘“ el d L{So
b " . s -

é

vl o din  Caltwds

¥ . f
[ bimb de coubieraber sivkud <aue fa povhe auathoe ot e £hok

i Ay

L .o l . .
de rovdipdabes ju‘r‘s_ga Rimd s

a l ‘ ' » 2
N 1 3 1 . H i 4
{eb glat deé‘}*ﬁa& dar _g2adkons et deoadd b Ak Aoy do Ba opead

i : Pofie w - .
- fuq dd die Puanbang D o Baa éﬁ‘f‘ M-m.-é@&m} /-F"f/.‘ .-C?is‘\.&i',vtﬁm?%@ i’ jﬁﬂ ’lmiﬂw\»

et ,{at}uﬁjw Lk Mzm{ snben  fw Sa doua gall e JLoubimsaris wokmald

.- ] 5 ' 1 :
ak fﬁﬂ)@\.ﬁé’,b\.%ﬁi alles  oaue ;ﬁm wuﬁ,ﬁm &;m”ﬁwu.xg LALA
7
Conse Lo oot e aibiesse sk she  ivesise £ -
A k0 Ak Boudad foa aLBLANG 38 . Bl }’&MWg 4. Aaw SUengaw
' : ‘;

!.’,w%'j o ,s'?a 'f)&ﬁ(m o s ﬁﬁ ,-i;:.:ﬂ‘ WA Lalere S wfif;;;a ,ﬁta’- e s hme

@»,.:ﬁ}i\,cciz ot et 8 endhouids ,ifé}?m'i ales

ol . e f - & 3 Lo {
ey

£y 1
I s L%»ﬁ,mh‘,m At ﬁ‘“:j ket ‘A.mfézwm _ﬁ"u wap b b A Holicwls of

i ; !
,x,.,éw B gugposc hbud Liad ful ﬁmm_ &e ﬁsﬂ ;jimay{“% AAi,

/l!-\-;y:ﬂi"ﬁ;i,{’, 3.2 by v ole %M.w".:-,-:,; 2oy },%"\'f-u-?f {; B2 j.l .g&jusim C{l’. ,&;‘5‘“3 iﬁi&f—ff-

- g

i - 3 . . ) ‘
ABVEL ,,.{,7 "&,m X {f;—ﬁ,u,?,& yu, a - ¥ A ¥ g)ﬂ»‘?ﬁ {ugié,mflg. J»«{ : ,g’.fc&.» %ﬁvﬁﬂ,

. - - ' PR 1
3.- &0 Qﬂutmﬁ‘mmqrw flatyas aﬁ‘,ﬂ. i 3 &l ﬁny ALaian -s?;u,a .EA, ﬁﬁuﬁ_m;ﬁ& %13“2%\‘\

_edh o J.&gy; g s %“t‘z“ de o L‘ufi;xw’if\f‘ﬁ _f—tf&ﬁm { l;m“mmhi-m) ):ﬁwvf,ﬁ} e

i + 1 A 4 3 E
£l U wdshfientisd  dittmine f?’:""ﬂ”' .ﬁ-& Pk Lk, o éf’i‘{g“”’" mailom &

y

,]l_yce_,:ffm Dmaiveuat 2 daeddisus |

pr

. 2, .
Lk gete mdteeds auen wlidiee daws poetia sas.

b

2,
- A



|

|
|
,ﬂ
|
ﬁ
|
|
|
W

.
&y

a
3

A A

=
]

.
132 Aas
,u‘e‘!" 1

bl
I

& A
;‘&‘ﬂ [L%
Fd

T

oy
.

b
AANL

R

[

o fa,

42 i Vi 2aa

1

Lane

e

ERRTRR:

2ia

-
i

51

A

i
F/
iy

-
2

1

di

A3

b

£

Bass!




b4

F oo Ra

[y

} K

m}::

'

R BV oo

M) W2 ’% [EWY

— wng
A S - i
=
=
¢ >
= 3
B
-3 e Mw.ﬂ
nm uaV_.. - N
B x 5 \ =X 2 L
! 4 ) A iy
4 o~
| : § 3
M w vm < w2
i 5 ew 3 nu.nw = mw
’ m L. ; = -
{ £y 1.%“. %) e
i i b o -~ 3
= ] o ; o s —E &
R o i [ A, S < . b
) | a : : LB - 3
A 4 U.“ Hlu._.w ...“MJ ey 1,...“4 ‘.rm—m
‘ o . b=
LF .M.un T X it T r\n. ,WM., e e, &, 4, ;
a, n " H\. SM. ;,w ) w2, f ™ o
}fw/ m\\\.,. w.r/; w \w\a\ : _ b , o ...“.._m‘.....
k hd ; —d X, s AN
“ #
WA tal o i
Ao = 5
le%; iww Ped ’ [
& T | = .- P
. m.ww_ M...L m R E M ) wcwjmv < a3
) L 3 s = I,
£ H i Ly -~
. -, i I o
2 p W P T
o] 5 e oY £
- Pt i




ra

- _ .
A A0 WA,

L
,ﬁx‘ o

-

AVITA, g«'.x g’u ‘fﬂ

o5
rl
el

¢

7

4 A
JL\}‘:‘P.AL—'L«:: qak

e n

§

- anky S vagapnl

- ﬁié;...@u\‘.‘

de

fa e

LB
i

SR

Fil . T
E> i }fé_ﬁ’x: ,»é\_-. s 83 "fé’;’ibmﬁ,ﬁ

,’ .i £ ’Fj:/g ﬂ, j:':i

,‘a”‘,;z'ﬁ’l‘:’ Lr;».ﬁlwé»ﬁﬁwa (s
{

j{’ﬁ Loiadn, oy Fos

LN
-
S

T

o Do

| 1 g
i i Fua
S [ EEN N LT TN

;rx.mm{fip .
]

i

-‘w”; H Tf,- w‘i&t}*ﬂj

oy ek }5

f?*?'a,u:‘pa,f i,
¢ 2 pedies Bk,

Ltk

N h £ gl o, £
[ jg ; .j'fﬁ;; P

E
2

S
I

wiF ey e

j(ai,:'i Lo L

,g}?.‘%;; i

P i
§ . ]
s 0041 mapan { Lo R

:)"ﬂ,?z”a,; f’&\ :ﬁﬁ 13

S bx

=y
f,

al

05=

e

Az ;ra,,i.ﬁ‘.&iy

pra

,.g.-:?’gM,e: AT Ean |
4 y
3

i
ﬁé’.—ﬂz

gzw}s?w, Lo 3 da

e A Vi’ga Wi

toiakia . b

LY R if!?*-*u“*wﬁm

]
de

»

Tﬂf’\? IAEER-T. 8N

I 3
,iﬁ«%ma fagde

H
5
~o Pl s fv‘n'?;\,'ﬁ%‘

4

‘{ﬁ“!%;

\
JJ:.;@ Faal o} {siﬁf;m ey

Ja Ao,

j A
i

frsion

L2 A4
]

TR
RESIET

3
i
d

A

;ﬁ-aazﬁ [

_f,-,%{ j?{)"' Wi

&1 _;;}

ai:{{“; S B, /

ey "Jur}.,lmfw z;?i""l‘,m & & ates

= fiaa ARaad

i ! N
SR A, i AE M-?J’ LA, :’&?J?—)w

A

:ép s**! o
Xy Rt YU AR A Ao

H

7?

Aaa o daasity gl ?slm..
y

AAmL

2

. ;%.ﬁ» 2 e

sbifire

ek,

-3

Aodymory &

L]
Y mxe A jg}mif

o L ALi
*Mﬁr«;a\ﬁmi 5,}5 ;a:-m,, Fooaghis.

}-&-« W

4 -
ele o Medis e

H

Fohe
ABAE Leemts,

i P F
P &, 5
2, _,gﬁﬁ; £, ;"‘-53" fanit Ay

7 o
ca s . = A
£ Lhaeg, {71,»» L8 Lt a,a_;? e

i 4 3o g
Pasdag i (i,ﬁ,gw ¥

oo - A
fe LD fagdy  cfvee  dg,

g

i
Ciflaa,  Fie EJM\,MW*"‘ 3‘%*"“_}

4 ~

.j ‘&}1 &

-
J'l Ed

S .
dirediom  dowk foxe

s ] ; K
4.’2‘ Aana, & AEAL
&



l\ax&l % o

s, y &

TANEAY
§ ", SRAET™]

§ RN

e

g

e
i S

Za

", S
, e
., .,q#
R e
T uw Ll %.
ot ] i
o R ] 341
W (R v m ;
d ey 3
e : - SN N :
[

o

] .

iC

w3 A

o
LN

Lo

At s . by s

Py

ol

=Y

FR)

58 »

ﬁi««ﬁ’%ﬁ

o,

e

o 4
Los %2@: vz f;}

L N

B

L=t

4

(3]

Fiv Zor Son 2,{5

¥
g
k
¢

e,

i}

L AR,

)
e

o

Wi

140)

[6 SRR

4

(9

7
H

£ & om 3

foin fifaay 8

22




’ X
L= Sy faey 28 . B w2 B f41}
) 5

e

p

| i S WS
j e },ﬁ‘.u‘:um b ; 23 2k {41) té-ﬁbM ‘,ﬂ,v-gf ow okhenb:
i {

g\s .

; ] '&,’. o P ¥ H 3
: - %y + Sa-E (e 18 - 2. S w B iqu,j
¢ 9 2 2
P ,\ ;)1_ n "g . .l
it woe” LET 2 : (Rag i g
Bomamee Lo A Mes Aol g‘){ﬁ ot &0 L 5° feomer LeEs ANV g
Y it £ E i ]
j j £ eaans ) altory Dalia
?""?LMJ" ‘ﬁ l:}'\A— 54, for e T ¥ :
i
' A
= b - £13) 3
?“: 3 O R . ?.:- n + }
i -
[ s .,
L T 123
e ~wB" oua £ o= may o, oo Uy
’) - o
i " 3
g» ] 5 if £ \
& L - kd = i
E: :).;.. 5"'3 Ow & t{: = X Tm____‘... _;,_ 1 _J ?
' .rL e ?
j
! . rant ¢4 ',:L Y $ -
ek o pres (A3 A or WG
” = N
i R Y‘-'}‘( b r::& !
i oo
> & p £ g }
= e i,,,_ - Wi ? i’ i
Ey= € - )
o !
T ooty Tg }
P 4
2k e:i’a,!ﬁg:refa fla L de Hooke Ona
] .
3
- . .l
Ty = E.‘.._ i Eg + X { £y v g - Se
-9
N faeh
o e 1 49
5'\; z .- ! él—b + f’;C - ?..& - ¥ Doy j ) ﬁ

3 ” - . ) 5 . . . ., .
t}b p ﬁg ﬁkﬂ AD Ceha é % ﬁgﬂ éé%'?ﬂ A ;'mmﬁ&;sﬁs . ,.'?;,{%i 81 inadaaben s da ffr;; B q ? o 2
s & [ ¥ 4 } A

&y

’ ) 3 H [ .
4o A, et Fa, Bu, £ jws 0w prasploce 188 prulaaas

.y
L

i G5 & N . Mwoplene Loe
T, may s:ft‘» < Bans i?ﬂ 2 %335%1 AR B _,»Q el B F; B
Pt el X H
- H g g:
Wi DadA B4 )ﬁ:ﬁ..g&vw%ﬂ dowe [46 i




. 3 ! §oa

N i e E . # ; '

., SRV db_\ RLEF s Ao ns AEriLe L }:m Pt ‘?:.,; Py '57
A ] 2

Lo

i i . 2
fﬁ Lfpr fa Fouws 22 pna

L
e D
f R 0% S, i e

o w & / PR S RV
C %y = Errly o B DyIT L IX AT (42)
2 ¥y j iP_ /

- 1 ;J{:K—» " {‘r %
= By 2fGesl LY 02
A O R 1

1 A
o =  Fxxfy gj%ﬁ:ﬁ@ dﬁl}z {45}
2 T2 T

Carlent  de 0w a5 fon %fa'a"{mm;;m.i#ﬂﬁ Tn &4 0y

7“#1,‘3,{: Lafisy :’J ﬂ?%‘um ﬁ& ,.i.?, 4 e Hsvke on o

40T

0 = Bl 8. VE,] [22)
A-NE A :

. S d Aonin oo mi :
ks F° L Fl i oo {’: - 3 4
£ %,wﬁfﬁ«vﬁ de  _Dtainabion < i S o0y, b oy ey,

o, &b, £o

H / -

U Y : ) - : Lo
s Qer B nes Cx,Cy o ¥ dopus { A &), st

! 4

@lbi'@LLM,jm 5;9; YT ti-’ﬁ,‘?‘m,:# {E‘?) o (9] ¢ Jla.af\'m alo b i ue, {??{ o5

1‘:;, ) { L i il
Foel !.{w ) Bas] o b 5 - i! .0 A SIS S IXE ’ ‘; {7 £
i ) __f LA W Ot /F}{'%'i. “"ﬁ;}"mi‘ LA %"& : ~L VA ek

. .
IR | 1 ) -y
A €T Bsn {w} qg/lq -’;‘f)i{,,\.i,f:,;ﬂ,\_ Elw‘\. Q.&L ; {zz ) -‘!J? { ¢



i

’{)::5 ¥ E0S !

. a0
Cdegs o de AR

o

"3%" Jrryta g ‘dm;fa! L445,

fU\ ppfe jakd
1

— s T
b ocal DUL DF REDZIDTANGE

5 3 N
Determin

{'”Q‘ )

Jyorain £ z,
L)

' {'i&" ’;' }’

" liaal
3

x

-f.ii}; i”&% O .

i . 1
] sy

e XN SR UL S

DOrameir:

Brosiing AT
7

ﬁz’fﬁ ‘fof'& A

Sk,

SrInCIprUX

5 o0

i~

3 ¥

7
AdA

14

Jh
}%’}‘L'L) %m ij,a,{:: A
?:’3‘7' .\f-“..}\?{, ﬂj‘ @ “3
P {;1/

2
His

v 4 ADED mea .

£nmie
4

%‘f’ fmma

. ; -
ol afe o
r?; e _,2‘%/.,

i w

do Coudamivi.

Ly
G wawnn

Fg

P




FARN 3o N v PR o "y ral o )
AL {;@;a‘,} A G B, dmag AEn a;—’%".i‘:i%'} %4 A ® 51,;5 a % . 7Y ;?‘.M\h}“ iy

e B weg '{*?hks‘,iﬁ,::«m., Q—F« i Q?;,v 5‘%}

L] ' f} ] ka Ho. . i ’ 14 1 B
£ j&«.,sﬁ;@s T :«*3 we Lo s ﬁ’%mé}.a, P ke fi,,s,,;w aa el My lor nqtea tan T EBwjeen
. ) s £

y . , : L
A %‘M«?ﬁ;" "5 A ina Dim oOasd 5‘3'5 g By o= ,_E__ % fz 8 14 §
i a veo

¢ - b
N ?i
A i 8
FY J; a P
f A o~
Ra 7 By AT
: i
‘ A i
: Lot amped
|
1 © A
! g .24
Cm i )
LA li £y i{)}} Aea s Qg‘ af” Mg

o o0 ; ! Z ﬁ ( 7‘
e - pea, - P28 (2man)]
A 5 - 6 3 ;
ZE 1 4
i
£ L N
| R, s Poop  tras
% 2 A
!
T
. Peon ' - RN i o
Cal el du poomest Dvilomant o X byiomb do Py
i

Y

) 56 ) o : , . ‘
i ™ R e - -;,“ij_ S 2 i o 9 : ) *:;- ! ok ha §;‘ f .
{ A - { / L dume baunbols

¥

e

i

A

4 : ) . . 3
e ﬁf&xmwgua Aud £r pacmsatindl Fammule pous Moz 0 b pua Loz i.9

28



- . os L4
- - Py - - . . d o "‘ g
P Y epiimaan pRaa B Vs ?\@mv A Egadaps DLl

ha /i Mo
# For

B} ,

205 L LPw _Pa L oo T e o B

; . Yy
. o e : . B
G M . Ponia)[ag o [fo8) g
4 ol o H ) L |
b s 58 N { i e :ﬁ

5 L)
m R e . A I
Ce G dosae Tlbmax T R “ 5 '
X

. . B ! :
Lttt ank @ 4 oplomin & 7

, \ AREE [y
?“!h . Ry [d.x .y = B L2 R R
‘._ £ "}ifl
e
i
wo 0 e J i
#hn g vgun W X A akmoEe R Tify
Oy o Fge Rl o=y Rs oG
s 1T !
[ i . 2 { i
C-‘iyﬁir‘?s g;,..:‘% ’, - _‘ym 5 2. gi ?-'.%_ LY E-!‘ & % i .ﬁ - ?;f:l b ﬁnwﬁ..g
~ 24 L S
o T2 §
E“"‘i f', il w._l.««-m- ? .?C] - f"- % % '}L = ‘J‘C} {
7 ” i b :
LN £ '; * =
]
" - & ek T, o= &

. 2 niaa ) FiA z,
Q{L Jg DA n it E 3 5

] O i
Ean Jprdiia P & N s
;

‘ | §
de fa peciowm. de da poudie

T
e
5
e

cosntm , pioke

£

. : ) -3 i Ly b B ond
¢ ca & doin dib s ,é‘f@mé&e. lwiate M 4ia
¢ ,

Lowmesz S
5
- M IR i "iu&-ﬁ £ E}’f‘fﬂ.@,x) E', 'gt"’ %:i 5
o CofL ARy 3y e /Em D AAAR L A0 S i “:‘ -9 ;Jf'



S T . ) e b
{...«"‘li QAAE gi;,; Flag i, Balr @ Llefip?

£ S ;" &
e sl v ‘%Z {,‘ s §J i}- }E}i .{i —
o, = w4 w ™

Feibee b

x 2

e f -
nd JRA Ao £
L F G
Y.
e
i
LA S9ran i
Wir oo v B dn wld Brae i
1
—t

2 (onny ez [

e ; & ; 5
(At o fg:—h YLLEWa S {;ELM ‘;&‘;} T
‘ R -
c< f - 3 i ‘.; o, f{‘ s ? i
W ;v L 51

L

Vo fume  belad  de b Pruing

. . e B S
é;’..s ¥ ey desle téf\i {Mmf«m&a fls'fi éﬁa jkii‘g‘ui, i ;xﬁ;;.‘./

4 i} By
de LA prclic,

i MR L oAl
I E. e ! ;L', A 5 ol
5 " (<] b
I s
3 -y
r P 3 . &
T340 et A = . & -
i A ; N
- ! -
o 4 .
2 I
-~ = \ g
- -
1 g
. |
" § ™
- i .
s . \
'{'): ; |
! i
i i
iT s

e

AELHD nena”

.
% i
I.%]F 2500 o 2§f.A0° ma S
}
x L&
Ve 299 407 mma®
Bl L0 -

e

7 a0h. AD®

LR

-
i
@3
Ntern
-
e
L]
b
i

33

2504, Ap" mana”

b

-

Ve 54 8w om®

3 b s F
KA ATR AR -
11

Y

1

B
ks

&

W

ek




p g . -t 1 i? & I
dlmy e ;‘i}"‘éba:;!x: baopre  @a L6 hoviis

¥ IR N U
Coatwd @ 28 Sepngg g

1% F’E 5{3 *‘\f !mm@-«

s

3 s i v L

f\({ g 1 o | 2 g! ot
) Vs T F P ¥ e - b R — i
O s g - e = LT !
' Vi g Wy AL N ;

[ N o
Ty fié Ji"!. ‘.f,f\‘t i 4] ’1{
=y o o
(2 £ P
(ZL.a]
A B4
O -
. 2.860 owwm
et
Wiy = 23 530wy
T &, e f
VLo Afo e
L
[
aoc ASEom
’ be F e w0 i
&{ﬂ;:rg %!_ - Cape M
; I
; -
y . ~ G
E‘& gﬁaﬁﬁﬂi LO7F 40 Wi gialia 5{, I3 o \,ﬁ\:l ":; \
| Lge [
. Vs R el ) .
i - th A £ pale AT A A € Ot o y -.
’ AL Eﬂﬁ- Lo 1= et A % Y ¢

Lha  Afla BAgT U

I
Fan s, e Ads sy sk e

S i P R e
Trace 4 iﬁg.@ﬁ?&,&?ﬁﬂ%b fGEL

3,

. }*.""f o e

Al 3 0 4 - i~ “©
A aaaiabe  Frden oo : TAT
’ ' e

i1 £
. 3 - 7 P 1 e
P 5T 3 - i é“ P L L ’v'}.- o= A W
o [ H e A < Lo LRV TR < oo
b LA Bkt e el
A - b
R P Y R e L
o X _ﬁ & - A F L e e Licfo oy & 585 TR G PP
BA - 8, . Vil , T AR . Atk (s ¥ I
post i P




Pries o

ERGRE RN

»

Ay fax

F]

F2

L

P
i

I

; §
{asan Lk “iﬂ

le

)

s
for
{m

é}f
; 5
Ly
7T
s
&
s

i 3 AR
$ S = M,a
e %

Ao
YEW Y
0
b

Ao
O
|
Py

B

[¥]
o O

30

-4
els &, R fl
3 - o M /f

x N m o | / M M
m L [
o g ,
¥ S PN
e AL_ ?..:”
ot 4
A
L] .mxm
1) o _ iea o
& 5 ' 2
i M, 3 y 3
. N H P v
o,.uA.m,ﬂ T ?Mmmm




Cenlond dos  towFotibes s i
Lot Tl dén Doniafinards oy lor pvow
]

;
Farentin s e s
F

E 3;‘,4 ‘{\q:’"! ;»34};
s PAhy L &L
o

¥
e / ! ’ ' 2 ]
Fpr @ Vo afu Q.baif Alph a0 I
E'L ﬂﬁg’g\“ s Bt TS S
Ao AR ALY RILF ;’9' RN S AN y""i’ j{” A
i :
T fuad M .z ¥ e 2. 3spp

. . e - "
b dawe o PAR Ay ;s%—f”‘ i
e K N }'\"r e oo |
s Y 1t AT Lpy 23
! R b g K
o B
e
SIER P TS BT T T
}f S
g L ol SOl e
oo = MBS ALY # P
dai e AT o o
Aos551h.
Farel M‘i‘
I e w‘:br}*‘wi fmw&i I

2

] -
ut _M%g,j Jz Han Whgms Ge g
i e
é?&i&}ﬁﬂ Adda &uﬂ':}m é};gj;” J&

¥ Pt

&
- B

-
2y

i aesatio
i

éi}, r s P 2
a?,m, L
{

‘,ﬁfﬁ{-ﬂﬁfﬂh g{ I»i:

g,
e Ay Ligue L

hE&

w

.?,\If r

*.
H

.

9407 N-rns;w

5 = ﬁ(}ﬁﬁ N.oos =
Mye o Lawy Mo
Sma
. kG
B
SN siesos sptopigt i .Lé,‘m“i
! E : ‘
N
| g =i
| ) Syl
. ! i
i 1‘
i ' L1
; ,'9“1 fa
R T gt
o o
T yﬁ 3
1 ‘i;j P i




Ca(ﬂuﬁ deo  Coubratates  Comapesées - F&ém'm 4 foriven.

O caloals diabord la Joree  frduite V) guand S juamit
| de fu&;n'm Y s muma .

H{M{me brwa %Xz Ao m ¥ xz A6 oan
_ - f"“‘" wz A0 e

R, = ‘%ms"o{,f\_ 2.1 4 260 \ . 39uo0H, Q#:%Sucw
2. 2500

R = $owo (i.amv o) = LA40 N Q$= L16o N

B 92500 J |

) /{'rom ®= AWV

_ o \
Qy. qevo | g L N30 A0 ) - 3%%Z0 Ry = 3520
} £2.2.%500
R, . S50 { g nam*m) = hueton Ry edod
1. 1500 _

b*a;gw/(' Ao MWA Ou Ctow et Gu ,9_& ;hdw B K1 AU ﬂ“.ow

/W’ ,ﬂzﬁ&;{?u&t ¥ 15 V’&. n ,.ﬁ'_’i_ = é_i.zf_.: 130 N P'm’)t—:v"i%uu
L 2 9

Pors iohe patn M= 2.4%o. 05 = AN m
ML= ﬂ?&’toﬁ N.

) 4
riz)nc T = My = M - 52 N,/mm1”

258, 2.5¢%% 3

t:: 52 M ww*

Poun  cehe j)fb‘n'hbm. G"F 2 Alo N i,




Chevy  din sl lnd 4.»1 bene du. ﬁﬁ inuf:m.

COLM.M QA ,?vouﬁlve, al founag e a A fﬁe'm’m’ 'y jA. Lorw na
o & Ja /Tﬂ.d:;'fm ‘amn?m@zme,é de Jo ferwow | alovs ou
thoivin pm  mdhl  dont Jo todiaile golcmitl 87 fa
/ffvim’m eb o ﬁﬂ» Lormewn  dnk ebr Mww @7& AT
Aabeukars upsliutd

Nows  deevnis ous v magfud de /!"IH?( DUt dp puamnce
AWl (eze) (Norwe ABS. 504 )

U towsioed  Bte s wwsluatbions  doo boudize prnclees .

fa LruarSh how «a?»«m‘qu:

% C o M oS4 %S | %P

ISR A O - 0,65 042+ D30 & 204 0,05

Lo it d'fwbole’ de gd s pras gasat homin tma €
.—«(W{'Tf‘i'ﬁ’- &xz&l{.. 3 d B0 s 2al u‘;rx{g, & 255 N [uaws?

{ .
o g perafaae 8 fa fopbet by toudgmic i G4 e wrgo ),
Powr b 2uitn o0 el Ty, 5 A0 Nlr <f Tadus 426 wp

del o ama wm aoeffrated do pehande’ ez A3 = 42
2RO

| ' C= 4,2
ﬁé\ founelihon  dr pmnlmance oo {5 %ou.ff?\.t, . bt vu;’{i,'u'
cea moa Jaew "{“ L Ooolun b 7 T -

422 Calewl de la fléche o de langle de torsion .

3
fEY]
{2




~ 1 TR
Cafod  da i $iie

a 'f .
s A AL Ao,

foni
<3
7
=3
1‘3 -
e,
%,
o
‘LA.
-
-
1)
&
foy
s
STt
il
g
Ly
g
E:;
Y

|53
g
=
:S.:
ks
Q.
‘%‘_

y ;
S SN § J_&A. 7

A —— - . . g

! ‘ =

l i ‘Q; 1 {I’!

‘r — P .._Yf'\'o- i g -:\w
Ay

S

AN T I Tt N S s YA ﬁ

1

.

1
e %,,u
P

fa

73 K

s

t
PR s
o L]
g
P
2

e
.Jﬁ“
1

N FE N a3 l
Lz:u ;M? S S IV (VY b, e “

I

e r ’ H 5] ~ L i
A ,f;‘ﬂ’ﬂ wlia ‘E"ﬁ?f *ULL" g ?ﬂfi A8 Fpruaaie ra h& '{?"’ / A4 2;, 'y ,??1”'
i , Tt j

2y 'f,f::M

ta

7 ; N N
Miﬂw%.iaﬂmniﬁé
GiET ,

ot e e

AN ‘ Va: 4oms n

ed
-
P
o
o
-
&
!
PNy
iy
o
=
3

- T ey AR
- 1 ‘ drgy . AN G0
c:‘i i, f: i A% .‘ *

I 9
) s 7 i e
| e !i DoAZIN L & A45D ,> w53 s

T
3
%
-
o
b
b




o i ‘ & ,
{a«»ﬁi f-ﬂ'h#g lil?l ﬁ’.«ﬁ.ﬁ{ 44 @i@, J&ﬁf’@‘;a‘gﬁ

¢

R

; o & ‘ ' -
K bhsTin cir, ST e ,E:rﬂ,m Jirth

g — e

{

i H 3 8 [ ome v o
i 3 = g N I smngh

Ao iMomi fua, 24F ) é;ws P ?ﬂ-z‘i.ﬁ 5?& bncomol

a4 s

'1"—’%“5.5_4&4,& :

M [ ofu§) ""'ﬁ“‘;‘ o
s M [ aled) deaag)) o= g
‘v_} e JR——— U Y ;9;‘., e fr X
E

- b

T

T

i¥

4

¥ -r S L -
{3 FEEEO WV free

Ly
[H

4 .
3N e

5

R

oz 4 :ZA:‘ ¥ e

5{; E:) i-';s". it

[
51

& '
T S T

@g\« 5 g ¥ing en

Iy Gent . Ao

2 0 0 frg. 30

IS T ¥ o - wa ‘‘‘‘‘‘‘‘‘‘‘ R KV,
Ao Ffgme (56l

-y . e T
¥z Z o« AU o e = 2004
’. @ - 1 = , 4‘., | ¢ i ’t . n ‘ 5 r r\
gl dr FPorwon Jekls & Jo peshe 0 ud rz% ol
:f .
] e _ '
e AEEd . R B0 = po & A

S
A

i
< ]

4y

B

ey

s

;:"i

3
[N
43




: | . ba ubamke de ,&»a:i\mw&f T

42 Colcui de soudure

421 Soudure longitudinale de la poutre maiiresse
. 60

“' =

.

Rt
]
x,

y};_u i T S
27T, K
m.: T - @H;or}' m“(ﬂvﬂ“"
(g Moompb Motique 48 Ja pouctk |
}rd»\. .W!"\' " L'Mc_ X .

| |
m%‘
|

120
VA A W A A 4

: v .

. ? 4w _ )
| T, 0 fuowed dube b Ja m@w  fig 3 :
i M&k? Pm Mﬂ;’bvl- o Loxe >ix

AN.
e T- P - 3000 - ULooow
2 2
Si= 604 [ _",&04] = 13920 mu?
2
-.[x = 231 FROD  muwb
o= L mawa
oo 7 = wood . 13820 6N [t Tz 60 ),
2. 231 %950 .2 —_—
e Guwtrarnle  de ‘T»QL'u'ou_ o\ Qéo.gl & .,EA_F__\j
I«
AN My = 463560 Nomw
v.j : 56 mm
0 - __(‘_t.{’_j_‘if:_:_}___, o6 = /l’l'"L N [\Mvu"’ -ﬁ“'_‘ 4&?-”/4”1"

234 %300

0o Coulaaink (bl = fete3zzt

-36-




R )

M

[y
. . P '
M_}L‘ﬁe\ P [:L NEIEN 15':« RN S, }- - ;? i

'3‘"*3 i Lig ‘;-;;,4‘,?"

G

Sodddure

Pl

L3133 BOIMIM .ué e

+

. |
Gobe ol

daih

i

a}w

-~ 4}
A Lants

4 s k
& phorsl

D

n%_,% }’” «ki“ﬁ}ga EA qﬁ;ﬂ,a,

i.k’j.- ~ b e
£, AR A MY A

e Lo udA o wie

! £
. :

3 3
f R, "*)f -

A

HERRY

b

N

A
@a"e ,_fy‘,

PeR
447V

2 duia bea

: £ Lo
Lo Coutnande

x H ; J A
s N u"t , T Y
SE, gdwelieaz B donuga’ Bga 2R 70 Phaisd
= A .
oo ———
L A -
% \ ,&u.;:m‘j i
i
i
;
A B i
Yoo B LG o LRIy ;
1 ] EY
WK D pam . -é:'
4
- < { gm 3l LA | i
Tz Mes Lves Aoy, bgo | ;
2 ¥ s
= e A e SEAL LT e A
") Aﬂ:: A‘MJ %4
o 1’.4—. AL : }A\&‘%i ,‘w};:{-
L . H i -
L - e /"? K (5 '! ;" 'Lé &S A, S

IrEinGyY ers

I rd
A ‘??i,ag%u(,g,a

S =

i,
a4

i.v'.f cg)i" Piﬂ’s.

by s

b ,ﬁﬂ:ﬁﬂf Wi dade

Yook
ol

5 L e
Vi J?”»j (R Py

L
Py

3oue DA 4 i U 4w
sle oot g poulre modresse

TR Y P %mm R

R

i,
L]

4 i 7
. g B
) ,;h.s.»uf T

fratidaca  Deadesiiva de W RIS

| . ; . T U
‘:.iﬁf . ,/Lg_w‘?‘ ’ﬂ‘ i &WA Ju,;'?’ W fi#* ?}“—-”Mga 2 g

. ¥
e Oh LA - .
Te W IDTNER L o AT M feag-
£, 568w 4

i - H #o
tsluasonble  afer

:2»5 ﬂi . "ﬁ.ﬁ.i.»..

Wl ' i

P ,’,,.“ e }.ﬂ, Gy S By }MA&:&'
i
e,

v

f15.372

¥




T2 Ao N et

Dy "2’}.‘::1% = Ags ki f’uﬁaw{‘»’
. 1 1 ) i .
P & Bbe T et deouwe La fetinal Aoresle s La :

I ,
At Tiamn

43 Caical des dimensions des eiements de la hge de
SUSPENSION

4534 Coeleul du sysidme vis.ecrou

42311 Coaleul de Jo vis

T ,,a,é,p}af"{ U M e due. S dwowiz & 30 _Cagee o dule douf
v . : (R - L N
2 hadle ddacBok’ Re fgels d 380 fjmur

L

~& ;’m j*r A ;ﬁem&?@r ;Lw s fﬂ{@r@ e 9;\,& chow. Ve booo w

Sow  fasugn pables &k effa:v;»s’f e

K & s 4 e
r < .fi = . <, Ke miy 52 N4

4 . N il
R _ﬂ.ﬂ:ﬁ?&fﬂui’ A ,bv%{;f\mswﬁg de paaptt o 3 Ciy AR

S= 8OOSO mm? Sz OO gt

g [ |
) "2 e 5 ‘r g rith 5- F6 2 > O o D are ol ?wa}‘m YREAE g.z:'r
o 9';0‘»’3 P SAprita &8 3 v e P yaua b A\yl § due DY ML
. ] ; , ; .
é = AL g o : O S éi,ti.‘?_ gu.,ﬂ“g-},a_aﬂ Qig, ‘j,x{ ﬁfm i

oz A FE a1 e i t’*g{’i‘f‘éx

5,.73_ é»md«i éi,a, B yttey e fa YR jm 24 Ty [‘ "é".:f.’..
j e

»

', -y

i el (e il— i

!’9’} = \! ....L_....,.._...\\,_..‘i.u. o 5" g__\,{);)},-q;}i
i 1Y

o I
w & Powe  wme ww P2




Cateel de pobslows do 24 M

‘ ;
. : P 8. P E R STRP ) e T.é.vﬂ{,
o tewbuinbe Ao _Lieni Wi tad Tof K4 e d ¥

e ~ t

'iiz‘ﬁ‘%’u&bt i‘t
’Z" - gl v g

3

3. /g 4
. IR T gt L An g
| PRSP Ao fand Taw JRENOL J0

# : g i e 1 Gl ﬁ.;‘\.,s?asmw:m
3 N 3 9 a ¢ EYPF R A - S i
M. VoGrdg (e} b o peemgel of
LY R & W
2

;fr%- e pae.

) -
dy v Jo dneibe gw fowes

A om AG . 4 BL v
4 . PR d 3Ld
datnely A Bamruids By, T SV E
. R . VO e,
ol ﬁj{‘( ¥ fandids 4 helis
’ ¥
w -
i A5 . DOR v s¢w 2,3%

§ b ﬁ W@ an «?\,‘»f‘f‘%w el

g

pta Antualp 24

A PR £ PIRPP YN A A [ v awm st
),{,x:ﬁ%,;'aa-fm@ g i"*‘*g"‘{@%?&?.’?ﬁi" @aﬁfgﬂ&éw& %wg}\;g, | preer i

: : FY: Apad olaabigus
4 ibﬂa%rfm%' fae pea e amen TR
i

T

g.

o
——rTT%

I y -
s 4 By, 4
45\3‘1 £ A 363 Lg {3 F ’r! 23 0= 8 Lb P
= e l ;
M 7
R . LALS M omm
RV 4
3 k- - s & 2 .
5 - N b4 %1‘5 o il 13 a T
4 8nn . AYD b W ot
\N;{ w2 <, % 24, )
- T hE N f&% 2 8 .
z: wr = s FRadiee! Z. I :}-‘& f\f;u,-j*:iﬁipa,"

T

?m};:mﬁa ﬁ%;&,o:%»ﬁ,i B




¥

it’z ,ﬂt,azw‘i‘-& .w'm.,@-«; e, i”a 2 ehw . i o= S ~§’?:J_?_* - :?ﬁ . Y f L R

I, - C A o : c _
éwﬁ%,,wmfuk M(ﬁ?@siz ¢, My dpuatr’ Yad k& foreede

U \/G}"‘ + 3T N i}f%fa;g-‘".? 3L = 96,6 N

1
H
"
e
<
o
L7
H
s
a
£
1
e
[
&
z
El
=
i

fres f%m}mm e Ex%. poacduar i jﬁ. fis

rd

f E ; !
o uallien, dn Ak ae b T C O
& ,

fe - , A
& ) 5 P %
£ Tdi ) i

AN . de AL ' g

- \:ﬂ b l
g%/ vy
3 e WoWr L - 1 JE
{133
' ¥ oos 1 N 3 W)
(T&—; ‘ém‘fm = 93 Ml G = S3 W frasa

@T = A ] ?MMT"

dowt S towdldicn.  da AV e [ IV




#
o

Davs 4 L8 1{{}/&1«%& JAME ﬁ*‘f&x,&?

thz S d o

T

% - .:25‘ ?3 % :’E-ﬁw i 1&,‘\% h“ﬂ’i‘é“

5000 /2 27 i frant

0 - = )
& A1 3&"1
G; = L3N j,_,g‘m"-
0o & Upwia fiz}m affy  pihsiue plauly
B Baziada., E
4342 Calcul de legrou
Caloud di waubhwe 2 Priksnde Jonga
Cal vk de & da é}mxf‘n Wi da é;mmiﬁ;.‘.‘:-;f‘“ . ?&m de, Nin }‘»M&«fmw% b2,
: 3 * 2 b= 3 ’-,_‘f}’?, *.?i, !;‘Eq
E,;& f’? M. A 4 “'mu,f’@ o ALea - (ada &£ Udnapria 52 fandie TR 2 AP M S
> LY . Ak - LA R
* i ; PN i P P VIR T EEL i:!;_t.z', ugcéﬁ?
E.POLAA ak f.§'§1v~.§ La ﬁ‘m?wm .«f‘}«???wz.a VARV E dr ton _
,'{T‘ - 5ol
P SRS

) ‘ o
i ’m.a.,vs,im_ LA AR S Y]

Dy

b, Mopnace ow A Lras AD, ADE e
T A "
e Sac N AL . A9k J o= 3% en
. 2 /
' .f;‘q-u 23w’
i 0 1 dewess i doram wle :
L& /hu\ Fa_vii ﬁ?c: Fode de fow bk & el dowa : . ‘
% . B X fonsan o . Lot gds
5 = _E__. . SVE A S {3& - :2, bty i&%ﬂ“ JE AT 8

b TEE -
~5= 6 m BAR ww -
73

R

EW%?%
A

3

.3 i LipAnA.

S RAE s

ipdemt e

o




B OV r,‘; g'ﬂﬁ *7?» sg;;i':ves %

s )

T
H
_:su
ﬁ.
ek

?}?'?5 - :'i_zr ‘"7

v e 32 fawm |

O }.sj.'i,ga;:va doue e eluen. mawk Mo adase T Hia

Catond do Moot afppls qur’ 0" fhwna .

l.a «me;"u. de fﬂﬂﬁm@ da frmae

A fo poudddly ub dowees Pza

Ja T”—gﬂumk Wiz g vV

fu ‘I’t&ﬁ' i Mffﬁ b de ﬁpi‘}mm{‘
o’

Vs biseg ﬁﬁk&,étﬁfi ta  <aeadn 'E/}

. ! B F
Mas 2L B ML i Rﬁu@@ P
7

A}{_LMM%A; :w;,&A Fz 04 - ”9-55

A M'x 54 bopo = Lo

\':"": EDo W

Le touyla porboladr AL & geb foro b 'M*w - Yo%
LN R gg“wwm ) MQ: = Lgs. % = LT W onam

M, = 4360 N- mva

d'ec b ,wuje‘fﬂ Me aw&’qm‘ A Ao

Me = M, .M = 4950+ 43D = 4550 N mus

Y“{e‘; %?5{9 N. e

o fﬂru 8 appliquen <& Fepmn awe g e’ de ﬁméua»,‘, R Abpne

w{%& F 9155 o N

[P P

;:a: L0 H
Ao

Oin  Adua M%?ui ?.Aﬁ #ﬁfgmvw g,yi, {@vfg g}; s dle .'}MA ‘,‘3&_”




:"’ - E] ~ § N . " .n, - ;‘
bﬁ.g’- taf éi« Adaicline & G, .j}m,ﬂ?"&w.zw ;“»fu - AL A, |
’ :
] 2
o £33 .
"’3 - q,,ﬂ,w.sﬁ_“{ S = G 3% vl: o, 3%
H @ N y i an { e st o
\ iR ip{-?“ig ! 3‘!:3' i 2,9% ¢ 2, H 3
& A :

{{«: 0,5 dome 8 A& e puphienz Puse nadounble e
Ed

Sis LA
{ ’ ' ':Jm-"»‘ "‘ o -’”gi b i . f.‘?:\g-q ;
LEAs A P Ol e Lot Dpaflant S Al kA s U £ Uine
3 i .

. . ) [
peE v s e T

. i P . — g -~ ; i Pl -
e J*j:;&,as»éw vathhg 28 ugass o Yo st Dadiswe que KA M

' 3 * - A
Ahdal, )Wu%"ug’% el jt’s..é;.u,:; wiwali  § o b saw® g ark

»’ il

i

. j 3 3 e [ .ot -
[owmeo Or N foncad) dond da Dwdl d efashuie 4d o £
L -

{9 53 53 s !W%rxﬁ*"

} p ‘ - ~ - 3 "
Lt (iat-i‘ vufindass Latdag  Alblalg & R ﬁ.am TPy ) /f P
i
: & - - N
A A
- r = AL {

Lo

3 = 1‘53 LTI - L&
| L4

«.'v
0 ? . fig. 36

T BtD i - aQ -
ir;c = “é:m?m = f-z’ 3 ?-“’{imm * ,6‘:;,“ 2 S M e
Ag :

e 635 . sfon; . -

£ - kg B -
oy e T Yaolua = L3 W [ ™
4,4

A

5
i
£a

tam Glate,  ailie’

wh
e

-~
o




3. - ! 1 5 as
D & bvve. LIRS ¥ adn  BOuc e i, Wi b edis A
| F o P P f
ag Ti}v 3 Voo BITES N
& # 1 * 3 . i
Uiy %z:za Pode  Bric s, jfz:t e ‘ﬁt\.a 5 ﬁ*ﬁ*; I
i :

TR FEY S

.
Sdn L04

Adag gﬁ%‘" B2,
H

Cfi, { tacd

B
-

e L.

Laaeda v Fanbe
-~ 1

t’i,: v s
a%}bfg!«é};gim

,fl@sﬂ?u--f_am N ST SFYINN

i

3., . i -
i e é»z?mm Aa 3«5"1,«9 Bia DLy

i’ ‘é:: "::«‘35’;. 5"’; EwEry Ci’E ﬁfﬁ };W i?{?:.. Cé’, ﬂM
{ )

2 . 5 ) -
Clal Ja paefoae mx auwr .
: T
K - i ] 3. 3
Joumbe & B Dacdion o 2lle i
ade o 14 m) R
MY Lpile s {2 o). |
Q . . H
1 L V%‘ i } "{"‘ ff @& 3 -‘F“*‘i A b
Eeu £R C A iR g 1 o - Fancnd @ ‘E
. . , o
roah wale & LY s Y
’ 3 5’% i %1
7
Ar:  Hr Tpam
A = B
% = R% 2 Ty
& irgn oo
TE 3 e 5 1% M [

!

' [
v Dowdafiwic

LFAVY !’M -

-

- 1
o Predbion W

\ fe ¢35 )
. ?ﬁﬁ}h = mm::‘;‘:;.\':. g fjﬁé} uwj’;éﬁt‘f #

%:L.

3

£a%

£

i {f‘& L%

9

viete & la Bocbow

4 1 N
o e
(AU EC

|

rfaasy bl a2k Louat
i:-a t’.:b. s;f'lﬁ_,.‘jxfﬂb T

i g
AR

,m{'& ,ib; gﬂ,\.&%ﬁa A

2

by Ao

iaj%ma,miy_
LLY
5 -
L/ |
xr'lfiﬁ\ l“:;:
e
I
L%ﬁ.;
Y
fig.57
O = Agg Nlmm"'

N o Fue e, W - f: v ;‘“ . -";'E
~Bobsaalan bl 42 facksen O il T Re = i5 = %o {7
= 3 i
. E . - [T o
downe fw}_ A J,Z“*’uz. S 1 koo iﬁ\ Jm&{.ﬁ'w%
B AL en = :‘%,é‘ r A TT R o @ = Adenm
{; ) 7 1 T b
oo e £902  gsnf e f = LB0UL

b

verificaton de g

. :
g Fo { Paoka, thbuz 'd;;mwmg.«{fe Aldiglp & K4 fﬂ,;‘e"&a ”;{(.’

Pady 2 530K

oI

tige supportant




"

{:;ﬁ}{‘f@?‘

"i@ RLCEN g’ﬂﬁi Lifis, o
i
. - 3 -
A fﬁx’ﬁ Ay g Lo Aatiasi,
;
i a3 g N # -
e fng Ll Aeiehtay WX SF 4y

v 1 T - 2 . -
A e ueenis G La Anaediog,

3 ST Y ¥ R I
O Loy Ja Laliud

T @ 1

E’:‘M £ Banain ‘{J”‘:’

. v
e MST EY e 2 | :
by = Ii-= MY n R g
- - . i Fpitm e -
) w5 RO vy i ! -
9* H "é’v
5 ¥ \!f;i
ey P nara ax & 2 A5 1 £ L
P}
- L e o 34w
W o= L ooro W - '
Iy
E0dn S 2
s
e ot Fi
U = et e b s LI R
0
| vd nﬂ i i : = . i £}
o LW s r s L8t B LW g %4
\ Re
’ - - . —
A S K [AE.CITENY b —
£
. brd . R . -
hvre Oz % 0w oo aadu. = M%__E’;f' = %D
kS
. 4 &
O G L [P R I T doune ji;;,., IR T T

perstead @ e adion

£ 34 Caleul du diogmstre

ORI e o

b

-

o | 3SR

wh

e

—k

des axe

suppostant

BNSION

> ;_“?
L ok e

ot

{tant

g

P
T W A0 N N 35,
Y i
ix’-qw—‘"; ;
! ;
R
'L et —
11 - It
vy | e i
ey |
_ :
38
i
i
f
i}i = "-%‘% i~ 5_,;.1»;,1"‘{

b
TA——
H

T e
|

[
e o AL L e b e b ALY

le dynoam.

SO ar

SR



-

ALy a..;,s,&_.m LeN _;é‘-l‘fﬂ'\

;ldif Vi

1 ‘e

. }?./,; PW@,J?&:

NI o .

P
1

SO = R

L

i

. -
iii{ i P f:,&ii - A

Aaan,

ai oy

AR m

W, s

3

fate

Lt

F.All!.!av

U

ey

=

=5
o e
¥ o
e 7
k] ¥y
B et A rrnwv
>
H u
=
i
el

=y Lo Afmm

e s,

A vhva
™

Mys 45 407 Nlus,

N- Frivim,




A% .Ap >

fF » = GRBIN Jrws T 0y = QO W leud
A0 !
"
Toe U b ,i} sl B RO vy G”g Bk = i‘ﬁ‘
' &
L ,’;’e‘%&m&m?' 2z 3 alors
50 . :
o, = - > E... = ATD fiaam™ ﬁt} L= ADE Rllbaa v
{ 3 ’ A
Sa a gp £ ¢ . aloer Yare FELPL i ‘%g'iﬁ'w
1 SoDhatem, ‘ R
Pown Az iserleammand
?- \"f 2... giﬂﬁ) - g 3 i .
T= EY o TR o L Nt T 23N e
T4 WAL -
| 3 tog i . 3 s-. oo
!-C_&ka = 0¢ 5"”}“"”‘1 = R A Y hsany Tidan © D0 3 e
R 2. B I
Sa B Il T4 scdin doue ,grs 52 flﬁa‘mk ALY e

edsad H

44 Caleut - du chariot

441 Calew de verification de Paxe

Y - e b : ate
;}g,,& /Cﬁ""ﬂ-&/}f\. jm lgﬁn ?}0 Fa }- b4 ; ?‘&»‘L .}"5") f-? %Gw&tﬂ M %?&;L& i) !

3 e .. ) [} ’

LA /,-?Lui_mf{? sl -éjltw ia ,Uf)‘*éf.riﬁj;aﬁ ) y i ,e‘w.nip asdit jm; f&ba" o Braa da
Anbie fea g ?ﬂﬂﬁwﬁﬁ%& adors u@aﬂguﬁ %m.i.w fg“’fj?wb'g""' sk, L
W i asso M.

g ' , |
Mers  Arowe vt pane ploaaadt’ dmfioaule ow puppese au o

Aok peportt g thday 5 21afs £ LGpo WL
gt et Mes SR T N




ﬁﬁg Z

1
o
‘(‘e‘{t} o

~

i

s

77
L

1
A

A9

50y

-
™M - K,
{rogs
F‘: L5005 N
[ ;zbc i
M; = Leody o ¢ 5 AT N.omne
P : el
v = “.Eﬂ‘{m’"’{., ey o «....fd
‘E - ®
' ady 31
2aa ,fw[zréaf'ewi” 2 - 20 rewm g DA
?
.8
Wy = _..E:_;n..:g_.,.. = ?‘E‘S MMS
L)
. < Ay
den T s 2l Ly N fmm®
55
5 . Re
B ¢
SnSoLo= 5 {.j‘ QQ = muf.sj i‘\f!wfmqb

e

¥

Sy

fmos 5. 40" b dam
o .




L~ o 2%6 - 3 N L
-6\! L% G“rmm ~ o 80 ‘W\M {‘

Dy pmhzziw, bt Gt G“F < U‘EW aden .EAH WI—'& a la ’f&ft!ﬂ L
'Farcx V= 2,55‘1 .

4472 Calcul de verification de la vis

Ow ,axxhs—}ak Mur  Aas faa A EBRD
Lo pia 4 duwgu 7‘ Tm Mo effort de /ha.c_l:ww; F .= 1500 N |

Sou e pnste W o= P g O n . _Re
Py v 5 F e ~
= S > F~.C
Re i
F= 2%00 N
C - 3 1
-R;:SO oNlmml
Sz _%.i(f_m?_m = 25 mm? S = 28 mwa™ 5
doo |

Dfﬂ'f’"/; I pormes o 8= 3‘7»‘,5 o a : |
d\: gmm :
A,z L bk mm

Ay oz HIR

di > V w5 L A = b T e

Tr T
= b 412 mwm I
|
F = ’\Ifl{; Ak I

bo mr g ac wilipe b e ps M

49 - -



Cm..rﬂr_ Jroanonaia  Pas Lo prin

My = F_..é_";..kj(o(r‘{’)

2
o = ,a.A.c{«a — = aachy ..,._._f"”s = 3,1%°%°
wdy, DRI o PR
w D|

Sv 0w oedepk s o effiea’ent de fwl«}w

@?PWQ f 04 on o

L{}: ,a-dvfé 0,1 = L He 9. 5,1\"’
M= %500 g lg,m . 5,4;) . 420 N.mm
. ) |
M,z 00| N

P.U\M jA ;ﬁadﬁnw ola i

ffk-'_: . u - 1500 - Tt N [ 6;? = 16 Nlawt

3 319
?"\M 1./? /CLJ"G\\'““&MM oL &l | ’
T_,: MV - MV = ALPOD - 2—{. N 1‘““” ll
Wi o dv 0,2 U.llfn)!'

T= L ”{mu«"

Lo teubiadde  avlgale 0 4 douar “pas ta forwale

1§

oy = \/”ﬁ 3T e I

Lo towelihon que dal vacto da pdr o 0, = Ao

' { Cadann

Ao ul MA"f‘ir {Lvuc ,ﬂA leA MFPOHL La ffanr“c,{ F: 1%p0pmM 1

50




ke ot
P S
La jnu;%a.u b} wwne @ e §
- N f%i
ﬂ_&aubu-»u\ ,Lﬂr r_‘a-{.l a. 2 Cl.b \ ] )
-] I ) SR . - B S

+1
7
ya

0
~
g
e,
\

i
r
i
|

F. 2500 N
O = 5
g 4tk = ALS5S=z Fmwm _— .
= b fig.42
- i56% b2 Nlwwm® _
e P | Tpz W2 N
Oy aclen = 3 Vimw™

-'(9\‘& A it '1((_ O—I:-ad.u.\ dewne ﬂam‘kw cLL M)M\‘nut.«& J@’{‘f Uw‘f\

ulath p= _F

L

‘.
|
I
f
!

L 75
'S rn ¥\ ol
' . *509 | 25 Nimw®
A 5‘: Yoy Dl a4 ‘P- _TLT { W P.':?‘gﬂlnﬂt
e Zh4o q - 40N
= 7 = tON hE Pacdunn = o
P - " [wrwa Pt

!? Z Pﬂ-dm e ,C’;a 'V{Ju't\it .Q& wmwm da MM ”'d-l [pmk.c/}ﬂ

Catw? & N veabew 42 Ja jtmwohma,

F o=
v dlt;

-Avec ke  Luapa ek é;_’& 9 mwe

(‘F,r = 50 ny iw.v-\ 'T

A500 o 50 Nlmw?

T 9

Ty =
©on o e ﬁfavkawh; done fa ﬁthmu ok £ ds

1
LESS

Teppn, = 00w

251

|
|
!
|

|
I

ey



|

- du galet I

e qaltk oh g poulied & et fnged dy helle ¢p;»- Lo
Inittae  puhtiwa b %a\" 6 IDww fs chaww'ru ukwl

IW 52 pumm . .
Ya le roogqur dr bewe Hur W };uwor-h/; e paudbuatef
I ﬂrzﬂt o Floo N . Douc e Muﬂwm./lf ﬁaypork b, A |

-

'f«Jru F MJ&JA o A500 N .

443 Calcul de verification

Veﬁ'[\'oww e daaadhe extouan . D
, - =
D dsb Vﬂrl'f"u /L& (owoll hsa D 7, —
. , P (ku- Zr-) :

P'. 11’11‘0‘!!\6“ ﬁAwk ‘C..Ola\r-&»-k'ouudlz
'?»%H[mqm poun puaa ?C\Mw RAta v

W du foulem ek

V. Ly ﬂﬁmw q{gdﬁm AA‘ LDU\.M
k= 415 mm

M‘{m‘ o wrada A‘-*-\'oukwiu'felwn wohe can
r: 2

:st: D}/ Loev = i‘i}. A
| ¢ [%s-2)

On a b | 57 W ﬁif‘hm done [ &A'M& ﬂﬁ\u;\m iu-

W ‘\l{iﬂ'&'ﬁ: lEDu.x:‘.\’\\‘ou Qit'gﬂ.{_

52-




: ]
N,
T ,.——-:-.m#‘

44 Calcul de la masselotte soulevee par e chariot

}Za !“MHQ A jang tvanee ™M H:%a}.b_o: %00\(3.

R oow  .adsph i mwnelote an fouk  gne de - praame velumigue

E?-; R .403 \(c}/m"’ -alers o Vob-\ww V jtaa ,!_;T\\-{ a ™M
: ¢
ve 30 . oomm? Nz O AA e
3 Ab>
3,540 . ;

V= AA. 1D Mm

Les duntwtms dx I pamelo Mo pronbeamniron.

3’30 LIdR TN .
v Q"be
,i LUYD
T qUO wmwn
] -— Ll
}
»‘ 2
4 o
fig.43
§
l LY




5 - Exemple dapplication du banc  d'essai.

51 Emplcacement des rosettes

gwfm%mm e nnplo.ttin tak der peetres dow, 2 petlions RA e 8

18715 ]
Al60 | 200,
AZ50 ‘ i
A 8!
1 T R R
! Iy B]
fig .44

Dvshrbubhows  dy }lmHlm daws 1o dews pecdions eF dobtadmaliow
dis couhrarnke

s O
- '
N . —
I s —
% [,
-
S b - Vo
S A
o
| i L I
V4
-~ 1 /
1T !
r-ﬂ—wwua-nf——»----
Fig.45

_CDme MWMQ ?«&L‘JE‘EM b caloud éu ol bans mmtf&o )frt)m. i/ﬂ:
poshon du thawel fusdiguee o da g bt dr poun Japectin

52 Flexion seule

PCova La {?Qlf;((ow ,H'.Uiﬂ On @

T [
-

Ri= Ry = Ra A4 (p—p «?.')f:«ro.)
2 ' 2 X 98

-D4.




-

oz DO sms 2. Y0po ™ ;' Lz 2pd mm -} L= 2_‘500

#

Ry- & = {900 s000, R w00 m’) = e00
) _ 2. 2500 :

&3

Q, - R_ - A800 N
v

Ry = Ry = i ::;} (2%'T&)

to00 (2.4»50.?‘,%0) = 240D W
Q2 Aspo N

-

2
A
Fa

Q.Bf: Q_m = Luod .

s

N

Catond b twomonk d Plocine dawn Ax pechor AA

MJ;: ’f?ugfii:: 2900 . A4 D0 = ##“E.’loi" N mwm

M. - Yt 40% Nmm

e
Ca‘lm{i clﬁn toukaanifes do ?ﬁwm
fﬁl'u,b_) \ fii f,‘, 3
G-i‘i = M¢ = L8 Ao” = Mée Himm® ﬁh = Mo Nima™
| Wy 39630
Poiut .
M ¢ g - 40" v N & N
ﬁi&: My o2 I = /I ' Nl b~ <41 fmm_
L .34 ¥ty
foruf 5
ﬁg = 0 G—% = O NEWM.“’
foruk b
qﬂ’;‘% £ - G“’Z;‘»# ':'» _ Nimm" G:"e = = M[mu”'

-55-




Indicabtiows CLM rosetb s

Los et dovend judigun {2 paltow  pwivactes : Ea )y & £

A2, 3

G}‘: G}‘:ilﬁﬂimm* ) Gﬂ‘:ﬂ T =0
fixl:j ((Z_Q[j"q> - A (MG— 053.0): 0,000 5%
€ ' ot 1ot
931 ::_ui__(ﬂbs__qﬁ':x) ~ 4 (g_bi?}_fi%) = -D,doo 118 |
E. 014. 46" |
%}61 = »—0135 “fow
B2 0 i
I
Ea‘ = E}fi = 0155 jf"JO Eﬂl = 9'55 ‘{’cau
gy - Laxfy  Boo 20200 o pone3s
2 2 2 2
Ep, = 0,35%%0
8&‘.’" - Fuo~ €y By - 2355 *Gﬁ o D, 004 35
2 ) 2 2 _
26‘ = 0135 °,-fow
Tud calions da, _Q,.«.\ newebke W & i3 | Er:
Gy bq 4y
ﬂbx - 0_{‘_,* b= 34 N’lmw," g Gjﬁ - 0 y T 0
<, :._i___(a*x .,qf.’nj) - A (gu D’ff.o) = 00038
* £ 0,24 40° :
‘ Exlr - Di?.sq “{ao
%‘jq zm",_._({@_ve'ﬁ\: A B_oa’_’a.‘%’i) = DOOAL
E 0,24 10" _
Yy =0 €y, = 0,42 Fou
&QL‘- = ig\! = O! 3':} 700 %Gq_ b~ Di%@ 0[’0{» |
¢, = Bxxbuoate o 939020 o g6 1
al ; |
L 2 |
- . |
t Cq, p %bq: D,Lﬁ /0.:’ ;
-56.




Tudications do fa pehe £

Lebe pextre  dat padigquwe oo putine  mlen  sbiobie gue Lo
Aole 4 avee  des Py touliair s .

Emb‘.‘ AO’ 39 ”fﬁ'-’t}

€. = Eeo = - OLE P

53 Flexion avec torsion
Eumnsfom s valewn VY M&#M&M-«L PP o fpthite dor 4
frachows b Yz Afoo N
Yo joocbiows  deviewatmbs |

Ry = R+ V = Aboos aoe = 2ipon R, - Lioo N \
Ry = Ry -V = 2400 — 4200 = Alpow Ry ~ A2oo W
Rz = Rg +¥ = 2uoo « M0z 3400 W Ry = dooN
Ry = R N = Abdo -~ Ay = nyoo N R, = 40w

%q. paomaind de firmow  towohwk  fn ﬂ»u,? i Ja houbie ed- g%@_i Iy

Niv = Ao Z 5Hpo HE‘“ AL 0% N m

Q&: Mnrmaﬂm s @ s 'f"fﬂ;(lb\a a4 o formow )’Wﬁ&éf%
Jeuveak el det tyinets bax s ho:

C&Qiul c:lf/) %L&hﬁl';tF% dz f,é.rh'w\. l
?m'm 1, ?‘; 3

|

AL ADS =

T - Me = 2L Niww? €= Ll Mimad
L8560 569y

~27.




?&::finfb 3 3,6

. Z \
‘?:""‘k = mii‘i;‘f_mw;:; _.nﬁ_i,_i_?.j_m ol % 5(’ i Nf !’ﬂml' fq = 35 ; 2 M}‘Mml
2% 8,  L.56%u3%
] 49
P
1 ‘" gL':_ 3 Ming
_g_.-*vm ...-?,.,. O, T._ [ E 7
i 19
| b , §
i . l Do . w3 2 5684 mm

’ lelovmalious  tizs 0o da foreon  povent el Ly powbhis
,Y-,bfz kﬁ{iowf altews L4, Ao j} :;r | ;imu. i
A' ﬂ,', 3 Q-{" z’m{uo\ 34-’ 5} [
ﬂ)wx A, i’ 3
. R 2
\64: ........:’.i-.": PO I~ 4 Q’aggi“f 34‘: Olaif-“fwb
. &) Flooe
pﬂuj\ ;?, 5 !.(a
}{Lj ol ,Z:Af ol gg;z- - QI f:ﬁﬂ{i'ﬁ bééq-:' Otl?'g @/’snaa
G F4oo0
T.oicaliows des ponihe A2, 5
EGL‘ = Ex x O
E‘f - -5’} ni g if' ﬁg 4? [ l"a"b
" 2 )
" ~ Yi .p'_.;:#.&‘ - 04 " o
&Ch R A -,m.,m.ii..i.. = AE
i 2
= im {..“ i, A _P . b 5 b
Aoadl ealtows gfs MWW iTde ‘o2,
En == E),_ - ‘ﬂ
g o B4 o O = g 435 %he
‘gh .:#J p
¢, = - LEREP, 5 L ¥ A A
4

58 i




LN -] E) 2
- 5 ek al o8 [
Iolcalivws  don fwwehe. A T,3
L - - & { - ! “{sn - pe 5% T
g’ﬂ.:’ 1:% " E:.Q}' = DE St 4 O = 3}%5 i 5:_‘,{ vl 0]3‘_,, e
= & s o A% 401% 3 D52 ke w052 %
Eﬁb 3 L’b% + Ebk o, %% 401% = D517 e ;52 1
g 5 T > fon - 4 s
E. = B, B < ¢ 35 .o} z 0,187/ &, = 0,387

Tondieabons de jﬂ Negelte 4

E'u,, - &q{‘: -+ Eﬂ? = 9033 4+ D= 9’ EXd ”/ue.n.

7 E_a. - 03 3?“; vf&:w ‘

» . ?« - .,[ LR ,“,;‘3:_« F *..“. — ! o wi

éb = Sy + E‘n% 0,46 + 0 22% l,‘r%'? '/ Eb = D, 35 A
é'lc = E":[ 4 ﬁii— = G AL - D, 225 = ’D)D 35 “fos E’C s 8 & 35 e i

Trohicalions de fa psichhe 5

i

0O +ro © O % o = © “foo

€ = Buou By

€y = 8b§-+ g, ® 04 0,225 = ©,225 % B 0,225 %0
EL{:J P < “+ &Ca P {; - O"i’.'?..ﬁ F— :3,2',_'{."7 gfmm EC- = —-C)‘,Q,}?,-L a2

Inci{ca,hmw de _ia nose e 6

&a. z Eﬂ{ + 8’6\;‘_ - 9; 38 4+ © - ﬂ’? 34 *fou ?",{4‘ z - Qi 14 ‘“}
Eb - (‘f’_«sﬂ{ - Ebt = - f)a A6 <+ 491:’3‘2{3 L e G50 3G, ﬂf&c EL\ I Qigzsz.‘ s
E"C = E’g_:; * £C.t = - Qﬁ 2"& - 0;‘2;2 g A 9: if'f 5 5/01? a(/ I G’ifi:} Fj’:

1

%4 . Remarque

k;5{% zii%vwfmb.um {é,ﬁtidﬁ'\J@? {\umu&ﬂjﬂ Aua 13. }“a.mb & eren _Busrowy 4
mimm A ﬁeim}m h2, e dles ,bﬁ,gﬁu,zi‘,é.a , jiu ﬁ‘mmpﬂﬂm _Caunts i

Lea Al 'Hbfbacw el
a) Dy bl s dao éw@}a’ ffﬁ?m'hv‘.’r 5 {1&2’3&%’&0 , ,i?/) m{wm Ll
/%‘ow‘( e fmﬂWm down Jon /Pm'ufla RS ST ? K tundon Que 1z RO

,u:\,o\\'uluw é;e,g M‘?,ﬁw I‘Mﬁ.’)!j%\/iﬁ&“ Appr i VQW‘@‘ o }-QMNJ MMGM

~59.




b} LL"; e ihes il,ibltgtzi: L Jhu{r ﬂ{o&;\w&a doase  ctas ,?ﬁ‘!'w{b ne L

bolihnbon e toubraites Ak the affke pas la I towdrnniis,

AAJI., /\fl‘hﬁ {ﬁi .

{",) Erreaie & e,;‘fi*.'mi‘.ww de jﬁ\ :?mwtf\t el andian J.z. {padinadd. .

35

Cl»\,&qu& }Pgmwmri” iéj} {\Mu,m' é.@ Z ,%yﬂo.ft/: {iw j&c‘r«z{m‘f &2 M.»;ouﬁl

,E;Dw. da pasuas dr j'ﬂm%h do Eorsiow .
}wgi [ARLAAL de ok -Gw—fg,& }w_ f&'(} Lonmwad M

Dommicr avaunk da‘femhbu 2 -
“ FaNR R N
\ : o A Y :
4 | A//V/! 5 = i S — 3

Mesure de |angle de torsion.

=)

fig.4 7
Sin = oh s B . S ¥y = Bhe-Chy
v ' e
o Wy o= e e DzBhE o - Yy = e mn Bh - B
ir

\ + + L4
Jorammite appets é&?—ﬂmwbbu

Lo

q.ﬁM?LL A‘L .tw*frfﬂw \{ jfﬂr” Tlﬂl;inmﬁ' \fﬂ& jd. %{L‘-l’mum B’z “5‘-.- "51,

(]
/
/
/;
4
e

5 -

art nhn

M- Bhu  _are o Dha- Dk

2

2
Ly

iﬂ. atdiiar :‘lﬁn &Af,amw::\

JANre ITB\M & touliwe .
Yo Mgtz Bhy  Bhy, Bhy o Gk, jowk Ju pouihons oo

diatouces /épfﬁwlr ;\Ufa«tl o A Aowite  ANemb U &,::ﬁw;

azjf,gnw{,i:-ayu .

Ananl ok Mpm;s &L-Qormmt;.ow o Ao

-60.-




T concision

CONCLUSION

‘ Ce II:»\*'O‘}EF que JE wens Abchever w6 Jperras éb.,\g?rcn%m&;‘v
s Conmalgsancss  on  Ru.vi eb de Commat I ')JAG.Q. noumwvelle ehade
qu’ 2k L'extensometeie  donb )g nlad pos eu Lavontoge o dhudier
dupront  fout Lo c,-jcié de ma formahen.

Ce{oe@,dﬁn(ﬁ I f0s.OARUE de  doaumenbtahon i B oluhcje. de ne fpoo ves.
her dans o dlebuls de selhe dhude  of mle camre de drffulia
dout I ﬂw‘.} de e froverd .

Poun feerainer ,Ae, pouhode  gu'ou M&neﬁzrf dars fo ;Np?mmwe

b€ au defpastoment b mebarque Jor diffeesten  ucthodes & pme.
pure  do ubainde s e dounte o Ptudiant pun afpergs pisi-
-aiuc o condriaintbes | cg qu gk }vuu&\l‘ ;ﬁwm,

e povhate o gque e bame demal ptan pealioe ef pra

Ma?u, bavs Joo Jromtes de Jou anx prakiuse . Bu Jaboratare de

poughrue hon m&'cam’cim -




BIBLIOGRAPHIE

1., Calewdls en Conshuchon metanigue
arde.  mem=ire Duned
2., Cam(t&%)‘n'au e comstruchbn metanibue
alely  memoire Cuns d
3. GLlemealn de machines
7 Mir Moscou
4. Guide du detnabouy }Mw‘m'e{r
Hoehhetbe
5. La m{iw{({uc par fes iwogi-{mu . Remdmua dos puaber s
A.Campa ; R .CHappert R.Picard
Foucher 2™ cdibion .
6. ?ai«j Lope de TP de M Amars Mahfou d j[r.'oizm&_m

a4 INA




LI |

w;_rv W |1;". 59 I_




Y

_-'n
@hén

- I._T-_.- ‘
L
' :
LV
-
|




e ——t

T et —— el A

R e [T

INOIHLOIN8I8 |
100 NH)ILI0d ITYNOILYN 1193 |

- b -— —

s R

| — — e = e oo — r
i

R ———— R S



+ = e e T TR W B e b —

. by

& 5

SPERER S















	

