
ftotl.;y >
=:-

X It nE L plaass -Lreve- l|r.o ^etaLh"o roto,L,g uoLlts At yel4 Lt-yV
)lDt i5 rnost L,r;dLLg uspd d.rre- to

I@ uiL.
+ & e'u-,aL epp li{^tcn eyL T2 T, L and ctunre! *cLon etc.,

RoLILng is ^ hbt L,ro\ K^ry
Piloc-as s anlags epeul;cole
t rerrtsne4 AS a olA rolbry.
rr1 *byr vetal i5 taK€r1
t',to ,aL[ s tg Aorct*o", 

"

n-oughot roLIe"S u:ilL atl;a,,e
avno 6tfLu fpLLS

rh, ra)ut;ava +b@t tuo,^rd fu- ach"toqd uri h- a fliw,t sot
'( vous is de-srgno-ha as Fu- avb- o(- bib-^

voLu*te -ilor. o( wetaL Tewlo;ag saqc. beqovz a-nd, ag_h- IroLLLng a*a sa ,,ernuIs o/ biLret, ap6v ror;_g ishrgvw tF,,an ba(o"e_ raLliry 
"

'e 
rvPraL vat rz o.l awb Dp bib a{e_

C-Dq ril;ng uriU' Lubv;aoft6,,-1 
zo to \Dht ^roViy o( fuk_ t{ t, tqDfrot tolt;"g ol sheets 15' to zf

rtot ro Lb r1J 1"2ffi, -6nglt yo lts _ L1, +a 3 L{ ?

is tovtryLzseA betneqa

its Lvasy setLota( ayeat.

hgt-lzl pvdrr6lrui6 and

g"eob-l reAr^ttan fita.t



puinc;pla ol noLbry:

x The W@ss o.l *tb19
b*s;uLQ co"sists N(

F^56ing Itre. hDt frgot
Wryh f-o 'rolts .rob;b.ytg

in D?osite, diye-c-t' o.g ^t* un;lvy.na pripVVral apUd. .

'e rhe- sp^ta- 
'ataeoq fnL ralts

eb,gatA
ST ans

lotnev DL(

rro0!@ RoLlr"V *,o{z-s S

is adjus 6d .JD Lon$v,a

W roUad sqfior7 - and
tt 1h)tKnes s * tt z-

Svo;ns
frffLoLd

stt
w?le{ "L\, .-

PW 6vss6'lS

'fD'tte. deEr,(e_A Thicr"ress Nffle- \L*te_
i"got biv't ;''*t 

less kan

+

Tne volls ' tt'''"'"s' s|L-eeze- rho p4 ssirg ;ngot +D rerzr_ce ;ts
C\oss - sect-c.n and incy€a_se- its Lorg tt, .Ihe p6o Los.5 ib ;L[q s trah^d in -o..^.
+L , 

'.: 'Ltt{ ) u r &QA it"t figuYa It , u>hrdn shur-s
r4Q- Uaqge! tlrat tc
op tfr. -, : 

rF<' rybo,'e-
^5 it p^sses through ffiL a-o Lt sL.4e) )-o Lt g 

.A 5 a tesu[t p! sqt)-aeziy th, gyaifts arL dry ebdin W dive_cLo,r Dl voLt;rg e\d _Ita ,ebt-e a(*wtst;,.r, at erist is r.ztgr.tet tta.vt 1t-e at rd eftvgAlfe.,r Lro(
sta"t tru+tsiv 

ffi'' stresE z^T?e trra gra-Lns eeftn\re. Brt. rru6 i5 tF^ C^ase onU in FlDt fuhV.-rn ta\ ruU;rg fu5 fa*a b Tota;n 1t^ ohapa_*cltttvqJ bV thon drrv;rtg roUire.



llreo',g o! goLLH i

)0In tuLl;rl
, 9, & "netal is
torvns.) fu*nn a-yaLf
o.l rLwLvivg roLLS u"itt,
Plain oY grooa/ bayyels 

.

4 W ,netat cVw"ges its
y- $ad.,aLe tu"y
Lre pevioJ in uhicl* ;ti5 In csnteLt u>i b" Ita-
ftoo yo L[s .

)e r e- baso funyetaoL
sho,o", in {-gure-.

luwutvg
* sitltp vrghtt a"lg\d

-', Dc Ac
LB

a--d BD =

F\t'Ihbly o( Ro lt;uto

NnapLas in r>llt,g ^_ -rLb-L &s

* a- retb-ngubt Net4 o!

^bre i5 re-&.tta-d h tt.
fue, 

^Y@ 
* conbtl fB dtqen&nt

u:ln;ctn (an lce Uoy)<eA or/_t ,%-*L

tv;ovg les DLb and. Da A AtL 3irnih.y ,

9 D* = AcXc6

ie Frpuvg shor.rs 1r=a- mLLLre
lhicxnetg, tt ah;cl* a(6,rx The avwpe aqd size o(6n- A \ruy{bQy ae lz_&vS

DA

F-rr- "r- +4,- t''
-;- + 6c

rTIJ
BD J.-z\'
Kvlot-:vt a5 fh<- ier-tn

^t , J-

6D = n cKcb -BP
r-.l-'=6L tuLe

0,'r

16 clra"ge-
,qetaL

in -*€
tsF-T ,

o^a

f3D i5

Dc =

Ac

BD = _lr.O -Az

zone_ at

o( WieLQ,d ayLa- o,!_ ",v,b. (



u5

to

*LU tE!- ne-b(
Wave-kto

-..,

re&.+eh.avr

De = Do

vOyS

^L-P- CA_rt,1

6is
a.-d

S'na-( bnga*<l
be- ncg b-tLd .

t.

-*, choyd D,L =16
lr-Rotttvg QArAvv-t€brs And thcn el(a.y 

" 
)_-

_

Znne ,!
"*rLbL DLA,

Be4D"@ u-e * cfrra.tg dis ur-ss tra eLtoyl o(-

fuLLre (vrce-S ft a,rifl 4 urxb-ah;lu +D Krtau> o€ao
ivnpovb-nt hynns .

tLt t,,Lt,b, and tr,Lrrbt- be- +t4 initi.a_( ancl

4;noL ffiiCKv,72SS, lergTb,S a*d byaad-t-s o( fT,Q-

Ytleta-L ptec^e- t'espeZ.b:,,aQ,

abs6ltfa dta,U 1r1 > Tt r*S d ;P 4<'-vt-cc- b otrn as rt

f/1e- inihat 
^ftAfu;*g roUed.

.#rr"l- ttticrcness 4 the_ ,netaL



'-+ /l bSDl.Ltt- e)o"zgat-6yL t rf /is tb,z_

4;noL a.zd in;L,aL le,gahs o-( ba-

i.e..,

-> Absoluft- spre^d i L+ iu lTa_

&i,ra-L a^d inrDa-( u:id&*s o,Q

roUud 
. i -e-,

'+ ReMi,-,e rararghL: T+J-L

d f4++t Lt t- Le- befur een

"yteta-( pie.a_ baig

fht

rbllaA -

.lr.{Peve n,(o

tha- ryteta(

be-Fo 14n tba-

Piea ).e-rng

dva'Atyf fr ft4
and is et-p^resse d

,3 IUe. r atto

lh;u"vs s e(
af- thz- a-bsoluto

th4_ wotaL [6aO ,
fda- 1a,-te .

iniLat
asL pe^ru-nt*sq 4

i- e.,

4> etorgatan
0o e-PAcie.rrt b f+ rs

Ie'gfr" 
"( tre- TotIQA

i-e.,F,fg;

'll.\! r *t.b,.t, 
= I ir- -f L7'bz-t

B uL , DL tqal,> thAt fFexe_N tha_ net^L by rD Lby ,

le,Eh

volur-roa-

st rip tD

-lA* ratto a(-

;ts i qr ba_(

ItL 4".1

b')

is lU angle_
a4 ca. :itact

su&naea
C-D. rts

&t ltw- a"fro
va*Lr.re- Can be

* 
_ffD( fha rD( i th" ayL

LDYTl?J-h-a ,4*. ++;. o t t



fort-Ls orLre orL tha- ,.wEL dt^r';,g Rol(.wg i

x At jhL pd,a.t oN
e^tvg $t b;b) IT,e-
,netal is un day
t rlL. at-trar o(
+AItd0 {wte_s on
ifs 6ot1' sidz-S

&ure tr,a- rolts.

* W $orrut

FYid,,mal
&{?- tFre- Vdiu..L oy povnnol hr* 

^)
awd

ot Tange.^ta! ,/rr cu tr . 6ut. F = p-nJ

h)KT . "
Al- so, * =LanQ = t-.\

- T4L ral* o4 tt L )i_ ; h.,,A Jo"q_

{ *,fP* t: 
^ 

ttu' ntotwot y.at-bsv't beTaea-y7 ttoo bodtes

* ,- --ta A

l.l - Llvti lr-v13 d6rrz_ . O n

- 

o( fi:tlst
tr: l^.R

+ *vg lg o-f a ' wL--L4-' 
' Y\ R: angla fubun +trr, res*[b."tt'T:^"" 

,":*'o^D 
tB qo'(,aat- vut-t'avt ad. tt, r^^.,tio 

* _.- 
z -\ Y(otwat- veatfa\ Ard" tt4 t;""fLy{arcz- aP 4.dftt-, ar d- tto rletyvtar vaottM , aL hmitrycnd"t;srt is uLta-d awta- 64 *r-rttar-,. rf rs da40t4d by o--[";7E

ff",*,f ;-: y" 'rtu et piec4- entert bef*ea,.1

r_4

LL > tm_6
leUtsa.vy Tb,at,:



Tyrou o( Koll;ry r,titls +

@ r-o *Ltgh. *.q LL

-

+ rt Cr,"-sists ,1 h.ro h^uy lw;zo,ta]
ToLl't , plLaa eratt ly onc. ovef
If,e olTr-ey 

. olretilon
o& -loeA

ro tl.

We'l YDLL

x rhz bpate- &Inaan -ttu- 72LLs
bn W aAltrstod, bg {A-;siytg o{ lz-er\Y ffiL ePfer ao Lt.

x TI12- pDsiton D.P tFw- Lo,-uey rDlI is 4-rcd1 60ff" tra- rolts rotota in oppsita dvetb.<inS -lD 6y74

:"otW, ai shc,^rn )n Ag*re_.)r tFarv dirsffinm ol ro-bh-ort is #ua 
^, 

d, a.wwL be_
Towtsod ' thu-s, tFre- ea:uyK c^n be roLlaA 6a kadrngk'^ oYtL diYarbrn onla

: 
yt i9 -ost cowrrnan[g uge1 voltz.g ,*.rLl 

.

* Jt ,B U-se-d 4* t.oO
WPv roLl

conLnacz.s prD@as. ,rm5f, 
easStrsOrrTVlxrt corLsists N ffi,re^a- :TZAWWLF+

l- -- tlwzrn61 
"roLL s, Trs_ftimaA

:::'::-,o: -*n tra- oltrz,r, (a laney zoLla b shor-rn r_r, D *. .. * -') \-/\- laoey vDLl

Thz- drve-&-# ff^T;rt* ^+ #-,4, uppel a,d razuet plrs
L{L tra_ Savne, buL 1f,4 irffetwvdi;'-rolL, yo 6bs in
L&ye-ut;art opposiQ_ +D ,l,tiu o( thz,te.

)e n LL )br,a, frrpz val[s ut vwtzls$ TLvplat4 i,t fu. Sa,ntzt
$rc-A drueuttsns &nd Ate_ nevey revevsaA.

+ Ihis rasrLts in ac hghzv rab ^(*.oo -htgVt rnilt-
pa-aCaCton ffirtv:- lf,e-



($ pr,^r -hryh rol)i"g *ifl i wy?01 b^LKUP

-r+l)t ft ra',sists oP Fot-Lf \*:/ ooo.l toortriyrg
TDUhar,zo,,.tol aplls , firro o( coavtpre@

a t' 
,.--.-t-r , , ', (ft"''o:vnzz[t0Y dfavrgyny 

^nd -> 
X[---tt*"t r,:ott iH rcLl

trro o( l,traov J.*, 
-{ reija' (r \

hw*t.^ , r1ev dw^n6fny, *'ko) t + f (*' 7ff*"P

L\i) eYe_ aLed tsaClc_ap mtts an d
IEW;I Wi,n -/_rttrcsrttr". u*ot r, ;;;'') rI K:LT_:rm :"tvtits'Ln\y o,( roLba pb-ta4 ,; aheets at rh4 @,ntra.* Thz- s.al),e,t rolts Rn6?Dy1_ a_,

;:r^rk 
ratls u>hw* bna-L;; -X;:r' ;f;tu'OUOf 1F,e- ,r1Lt&L 

.tA Ihage r"riLls eye_ 
^r_,::;;.o{ shbs 
e'wra-U u-se) ("1 vt-bse4qo7 r>Ll;,g

X ff,\4- bnv'tSyr yfVdu_tS
ToUsd shds and

oL tb=usz rnills aw bLot oy /_otd
plob-s.

6at*w? troLLS
@ tt"*", miLL :
+ xt brtsrsts o! ftuo - tD^.,tv i.-^ ( + I t -}-o1v'y W u;qpvRa Ll, s a f s",o tloy draw'p_[, *

a'nd lour pt rvta te_ Bat)<*uq> 
- ^ _

::ut o( largav o,r,,_a, ffi*,sza'.4 W euwrfuv ,,0 ; 
^"<-tQ-Y . trulL (-*. X/" )

wa go: 
on. 6a.*-uP rra&s .-{ Y ^,,^

d ow,.sr-,:t 
4-s bg\ 

^ 
5 LD ov ,ail< wP t" tts

tat.oY]g ,^:r,W-ff 
#,^;:"i;"'s*prvr YaeAaa 4.N r^4

+ It"rs t e o[ noit( ,ry 
th,4 operat;*t.

5 grurole 
us+L &t cM roL!;ry



grcrn;'n-r.rr-rs ?,,Lti

Se rt Ca"SiStS o( & ytLLnl\e! * n6n -Te,*,rsi|g -Two_rugbt

rn;LL s &vrange-d 6yu- a-P bv tha- olhe.y, srr th^t 1t4-
ffia"r;al &z,.T @ Passed rvtrorgl,t *Ll- o( tFz-rt sulrcss';velg.

)4 rhre ayrc,ag n ont {uczLfue5 a* vovs rap;d vodutb on,
boca*s a fi'e- compnan-t wsses c-rrrtinuor.sL" 4*r.Lone sb'nd fi tt-,'. c;t'^e.v unbr it racho g fra,At'aL ?&55 ' u,ut iL ,3 surib-uLe- (ov vna.-e5 pm&ttt*on&)yy1 

^Lg.
Tb PL' of RoLLs :

aoV

vabblsv 5

p I zur.- ra LL

W.*^\1 ^ 
usa 

:' *wy ,n;[s €-ssen-h^t,, o-rr,__ .V ,, L, LLs tr- >5e.yI UOLL'::- parts, vu,nztg Blh ,rua+ and r,,abt,la_y

..:& 
"€_

'*irff" f;;:;"WMt-ts, guLL as
se-tt/-6'LE 

'*'-4 '''-s svnoob' et'/ 4tot ayd groaua<! $r aha.l

Colla* e

Grooue.) ro Ll

)+

x

W u*bble.t is thy- star _ shaps4
onds oP fha- rotl u
Lovtneet rt Jb bu- ?h":;;'r
w ad"an(aga + pav;dip +rwmaiYl bDA. a-L ]bn ,r

btstr"ti*srt
Itra- hoLta,,

fo re@zve_

cuc,bblerg iS

trL l-DU{"

egltndey Jb

P a?/'4Y ,

f& tb,4

(ryroo'e 5



.af thas, in ( sL 0L ho h^W [oadiry, ;.p 'fFtpre i5 Lng

u>a.l^bl el " ut l'ritl--

mairt bbdg zpil-[

r^vvtrya , it ,,rill oc-Lu, or.:la in f;.L
is & mncf,r weaL<oy wcXo_t " &nd )bre-
Teryaiyl 6rbsoLfu(y _foon .errrt_ it .

)s ThL u'us 
^te AenevLla vr,^dL 4h*t @5t or &"ard

\h-eL or cast l ron.
pdva".fpges 

_rp I+Dt RoII;_g _
* swod o!- roLb.p , pwv;aod slvpes iyluDt uecl a-\L sLihble,

l*"tt ishas L &qv* d isLn ct LLanomr L aduanbse 
.+ pinr"sh pb&^tt is ,ra,de &p o( unisr- s;24-,

+A Rehnenwtt o4 gnLn_ st;rwtfi_(L. Trr4 cv^yqe- !^rains u(
If,e-. ast st,rt tTrrvz 61L roLt:rg ate ltvat e)fiWfrd a^d
s,b seqwnLlg bro ne n up i"ib wry m,y e- grairLs o.p ,yruLL\
srrraLtey si ze t >r't;ct"' AvL tTrert 4,eazua to gtt'el a. ,.dr,'a- sq'(z-us u>oLdoa hgott er. rhe gnd pvo&.tt i$,fr"tehyL " stronge'f , towwt a^d vno{& de4ett - (^ree .

ir-rtr-s + @* Voor swha 4nrsh usl,;c/,--;s depndont 6n *eta-L's

&e'*ica-L c1ynf". sitor) , roll;rg tu"Taahrnz dlr'uhvBdes
o( tnill vnatlin>vlt , etc.

* W 4t* o* siLe ot d;monsio,rat tabra*to utt"roL

i5 not a s ttattoaLg WLt/-Se- as in CbU - usot.IGre 
,


