T
R :

Wnik-4 M{mEQM MACHLNTING, P IROGESSE S ‘
| et
ANTRODOCTION)
Trwdibional  Madbiinig

~ Paadidiono) Mackanig Theehneis:

= -
| B desomiber Jy,
Fandaeme el §. brsic. Ciwemens , el :-IT‘ PR i
ii,l.l L LW '[-'T i ]:'-f" X, ""“Qﬂ“qb"- . Coat 'imj e e ~".I A bl e
L . ‘

o 1 e T < . g
pIoCiog poel 0 L _L_.:dl Rada I_..-.f_ L -Hz_f_-hm \ TAF r:Jl b 4 (0 e

4
I

o Ck"f‘n'r-.nifa'wr.'t..n ound  faetd AABFACE S 4'J*rr-l'm

d'"‘““‘"‘j ; {_r_nc\ 'I"('[Uﬂtnj ';|"-.'IHP11'|,_1 ;.ri ?“‘JA! o

rj y Qe 4|
F11\,".lij V“J“e gres.
N o B o : ]
- Differences et imﬂtﬂanuq *wmw,

P Ty e e

™Mach in f‘ﬂj

_ = = y A, i
'rﬁ; " of ui_i?.wx oy hienou VAL S\ (e NOR - Py revia ,,mﬁ
f foraacl n{: Ko ek I e ‘ i
Wiy fol Conderk . et cepdact-
Shond be. fnander 3 Ik
Ahan wWomiepadenioly AT e cessany

L |
Efsrd of (_‘u{-h "‘.‘If'ﬂ"f_l"fﬁ“i E e m‘.'t:'u_'l.'llI I I

4l % | hn'ﬁﬂﬁefr

T‘.‘-Ft{ o) J:t-_« _\__"{, }Q‘II.-E. . N': [ ,
f"r"'l. ok I'j]f'i-' .n,ﬁ-fm rf‘f‘l-l"\}x‘l ﬂ_‘!l.,'l w:l"'[J 11._-.,:5 _MH{“_ —— —
r_""" T S Ven Tens
Frau=¢ mt‘"’F#'l'ﬂr J 1_"!.-" ]
i S = il LN H 1_*;..'\- 1,“1
VFB’ “'1“”';1 S # by " 10, _'fl" -!u::'l_-\,_,_hf‘u i "h'sﬁu g

| * " . - . n =
| L_d"""hrl-n_m-. § e ke SR f}r'“rl_ -}‘hfn Aroed ] pyacdertay MUtk b 'l“'-f‘

Cornned be, pach ;["MII CIEn Gy tondo pros |
Fmrrrr m{_. . oy
W ITEANEL . H' : Lt _..._
f'_"”“*ii"_'_, - Liraids paedal F"ifhi"-ﬁh‘-rilj M onet wdrect b
il - . = PG Ny
Wean T Iv |
| . oy ¥ .
. \ e Neargibic.

Bwren ¢ wre lett auf o Cpryesrtin :l'n:a--{?q_r,{:'

H‘-JK PIIE[‘{ ILII-'"!-[.{L_\

S, fimig),




= 9

| 5 ; w i (X,
Hrr.'Hﬁ_ﬂg.u\t'u‘li_,‘ F‘.li. ﬁlurﬁ, ']"-‘.f' I*J‘|-1- Yol ¥ gc'mmj T-nurtg

| ' r‘l,ﬂ-h{. LR h{1 \I:l\"\,l\ﬁl l\ﬁut[' i“\‘“"l I} \_l 'ﬁ-'d W N "" q f.lr Il'r ""!'_"_.J_: I"-\jt'-jll:-hhl .

Cox f'r"-tu"L’*;ﬁf'r“-r.ll e }"t.i"-‘-*_ ¢ o '-Ff*-f‘f', {"ﬁ‘li'q N m-“—?‘ﬂ’
YOS, Wookets Jet {n:]{m:f CAC
& u»f‘“a'kj hoord and Lorfde | vaatovio

L
+ \I‘ﬂ ';‘L"".‘t 'n.,"l\lllt\.x ‘1'-.{"_&.*' ﬁf\ﬂ '&m% glel *DF'T_T* {

» Thin meétoy (heedr
5 {omrwx .‘:,hr.xvf‘_-;l‘ Pgﬂ-U

* Micre holes (fu-gq r'r'lj-?_r.ﬁ{m‘nazzref)

[ e S, o WO N

L:{‘m l"’ﬂ*{jﬂ'm

—
M

Lfrsitotions 4 Adventoses

neSe, Mﬁjrhcqi AR, j(‘ﬂt’mlu mw( Emeng
'GP .
Stlowey TUEE oF metol Tomevay, .
congfoerabie, teehticay - 1Lnow1futjg_’r1 wive

T

‘j h'ﬁjh.

*
ve fo e

CONSumption oF el ety ey e 'vey
Mvhu e ]‘:-5

: 1'HL Yooy meteaing does ot hawe —‘!u s, nciveierIhen

E

‘i”ﬂf_ uqu\““f"ﬁﬂ'l-lf ﬂl.'J.l '

o Teoll ferced dﬁ not frrc'a\:,tﬂ{ o lhe' Wiewle, r-mr{ﬂ‘.;ﬂ

j.e.-u horder .

£ onomic. vae Aol TEMOUCL) e oS pot --i ayeale

as the wWOYK Makonny gops haodes




P

i ]
P — —

oo eodion ol,' Moden mmhm-} fmff_gp . ¢

| Oy o €Ty )
JI ]

] { iL 1

r“'!:('t'har-ifﬂ'ﬁ Erec trvudpe | ij-;l"f'.']‘*ﬂ"qlh'-* ) f-;: e
o | SNE Y ep
| e \""-l\f Y onen 'r']'l/ I"-.".f_]"-p. -

N r"'rr'iy

[ My Hu 2% mmﬂ ME -t :..1| ":r p it Irw
duwd o £nv IT&'WI e = lon
k J CL{‘-@ g ol thm

r_?_—r- U t—‘FTD\jJniC

PR A 1 3
‘ Porvoctive Jek

""ﬂ"-‘*ﬁ"‘\inwﬁj

At . A e

UltTasentc t‘“ﬁthf‘n_t‘ri} jo=
|

4o Senic rmxc.h'i‘n{rj 5 o E‘s-al_-#wc,{fvﬂ

™ mﬂm{—f.,tﬁ*v‘»"ﬂ“j IJI‘MG £C "ani WO Mm‘{{h'ﬁ.u
Caorm Ane. Sigfuace, of o poord e el 1!‘,{1.1!(",

F: ﬁ‘*i’ﬁxﬁf"»’j low 1'1#1F1,:_‘E_"\.!.LJ.€, Ufkﬂ"ﬂ“ﬂ{u{-(u- ‘:.{_ o ..E,.&\
aaednet the moterfu) Suvfoce fndne . Presente oF

vJ
T:ﬂ'r‘-f“_ b U.'SU-I'{. I“"“-. [ 't- il ("[; i

Petnelpte & 4t WOTIKS on & the Souwng T-a{‘n'fl'rf{

Ul Conic Weading  TTlnic waching ufesr ottalonic

WO €S %0 PT";"-;&UG@" !""':'-(j‘f* s ‘Tm“““j owee of {ow
lflmrﬂ-ﬂtmif wWhich et ey .‘MWFU tovee oF abyugive,




"

| {I'I ! B f_l_._h' i L, . i"‘--l'{‘f' 1'111,1: : [B._{_‘I‘('\“{\.r-h \-14_ & |: jlr'lf’qlllr' Ii ﬂf{i'!_.lll"'* rJ?

R g UNCN e leul Qoo
{ !

=| vy

‘ﬂ;fbm‘\'u’:l-[ns.\\ iy o
i} £ Sl L
A QOO H\.‘ H'”l'u. “m?'l Hude akoul 25— 0 MicTun,

PR .
Twis Wigh '[.w'.qm-runj Vikaction SFauntfe __:;I_G

41;_-{'-,qj i g I 111 b o w0, 'E‘ﬂwg'u-

QT v T-'t\"u"{"if-l{ .
I e a L1 -' EL I T :E .‘1..:{_ --_:1."":J_-s_a‘| p
| Thfr  leads Prndentotion oF etbpect ‘ Fcle,

o b e, W plece um* Y CVET 'T te

Fmom j,‘"r‘n.;'_ L0y ‘-,:-}{(_‘{_}:.{- ‘;"L&’ﬁlt_['_(" ;s | A y
{
| . | — -
|t MTeensduoed == | eet
' potfon
Loengreode, }
: “‘hh—__,__* |
R\-«:wnqu =
Fﬂ.’ﬂ {ﬂ:_lf_g j
r Ti-_q"ﬁ.ﬂ%:'; v'p b'h,.ﬂ bgh
q B
43 e 1:: [y i

”.h.l o "h{\P | E:jl(_lg-::

qu?‘ﬁmen%’g

P T

Pouie -t S?iﬁ'fﬂf T At WE Kt‘agm.'ﬂl‘fﬁﬁ o fn
Fr-a*otﬂﬁ "l“f-ULUETEF hflj'h F—’-!‘"*"flu-f*er ultrafenic
WOV e {o o hink ‘F'n'f.uLug{aﬂf h'.':j‘n UDI"P.H.\YF. OWEY
,g‘upprj WT“"%Q e s pe rf_’_('_r'-"frhr:j' wn I'E
CerueThS low sz_-q_ua{ncﬂ electe vepase |

- | o H—;‘) Ta-r‘l{'tﬂ ll."'l'.‘:_'!'h Ty LLU‘{M;’ ﬁ\a{"_rl;"r'fi- "-..-E‘l"f(:i,‘:j (r;@f' k. H:’j



e
n"nr_'rl :L'}“I_" !I\,\[:«]-‘E r('? qii,;'{:r. l'!‘tlj,.fllk"‘l.r( ok

.q_g; WeE, Ko ] et wee x (8 & fﬁﬂuf‘m_ Winie I

- A A Ly . N &
GONC '.‘j."ﬁ { 'PrectTr -':Il‘l_ﬂ.'l{‘ f”'q'h h"lf_'c.’rhr}._ﬂ?{_u,! UIEJ":."I.-‘-'H 1d'e
A/

(q uthroenic P‘r.w"m'nfr“-r] Ma gnebort-H Lax e
| J\Jﬂ“p“gt*rlrﬁﬂ te u'l;f!'r!’ q_a 'jﬂl”]{":&'n."{ﬂ I"-”r.-‘f}.r-f_trlfrdl
vilraon - |
Gooc e

P

ﬂih{ e COnoun | co '
=R Y Wibredier ;
{ o e _jf: neat lee]

Ivvagduces 5 pusees 4 |
o F ‘Jl“ﬁ'rrftijl-. boorier Winic 1n

W‘f‘"Ff/ i and Lappry o the o,

ol . & '
Tool 3 fi’me_ ﬂmﬂ LLE(’.L‘\ n Uf%"sﬁfvm'c mae v

[ e e

i

,Eﬁ“wkok he, .-rf'_-__-'xﬂh Pt fnd etation f:"j b vousipe j

paTHitie . doer hot leads %OWH‘[Q Foowcture of i
L Thus Ae oot © made, ke Teqgh i T

dukite MoteTays (ke Geey - Shamlesr Steey. eix.

Tool Welder oy # ‘
ool IEE E-pi- Heety » AN ’-,H‘H.?_ ﬁC\J"‘lﬁ‘__ fmF”Fj ]hlf

Untt  Conneckt dhe ool 1o the "T-“““‘-""J-'*f‘{“f.gv 4 .
o fery  empli H‘wf!-rl\ Vibratdion From boorder o
b Tooy. & Cheutd howe L‘ij‘ﬂ CNAUYNICE im i+

R

‘ A‘bmﬁuﬁ .Elu?_r'r.'sj - wethey E\u_fe:cw -.f[u-.wmjm

abrosive partice vled &8 ethm O, 4”'“”*'; 4
Ikragonic  Mucchan ine : Cfifcan Cortide . n"ktiurl’:"\"
oxide bOTON  Cotvbife, 0T Yfed of &bawgin

; Poxty e f‘l"'f"ﬂfg‘ .ﬂU'Hy - A .I’fu?'ajj ““‘“J‘

| Cié’w'c‘_“-'";)' 'Jr'm'-{ o Huamn rn{‘t_”rLL‘u'Irfrm Le alfe ”H‘L1 In Vim.



e Thir £ ugee

Appication

a \

‘I.;- CACE ,:H '1[_‘\ |‘r“r1.,f'1u“.‘[1"lr_'"" ViR '.‘.'1| 2 5] “H [’ﬂ'ln'lnllf
1 |

[ e O o
* "This mac 5--_'[r-u‘
\ine covklde  Cevomic , glods odc -

n I'r".lll'hinu] of L“ﬂ_g“atl 111.]. U{ ""Hl'h?r'l

LAl ‘l" | '::'. % |

wire derquwing B g, €tes
= LN 1 i i i { ; gt {
uted t0 Falbaicadion of Shfeon nftatte, Haibing,

P
adg -

. 1t Boowsed te cut dffam ond tn deshrc: Shape

rdvantagef

P

o Hond madesfo) cunbe mghj machines| t’j Ints
¢ thod -
. Neo :.}A{?,\_i_r _tj-Er:.E"a‘L‘if'c-;c{ i WowK So {ha’&lﬁ ft no f';.?h i
| of WOBK hu‘?h\'e-ﬂr‘:‘j i Oh@je I Shructuere of
_T Worik plecse . N ' K
Alor - conoluckive, T"Q"RIIULLE' W Non - mMetay e hhﬁ'h
 Conne} e muchfnf_q Igj ECM o Eom con be

L

ma thined [‘ka -

| C{)Esmﬁvm{m_j{i

. . |4 Y “Luf'{ﬂ, Fowe s ":hﬂﬂ‘lﬂ'ﬁﬁf hn‘:_’(f.l-".'-ll".‘ug_n.} Ihﬂ.k:;_l'-'

| e Toot Weor 'm"-h be Camte. abwuoiivg P‘-’fkﬁ"Ht.!f
| avect  bebn W Plece. and oo |
. b on moching, U*"”'"J heard Morkeriet)  Duetive

mched Luarok b machice, by Tnic o
o Low MRR. * Jow deplh of hele

o Rotret high ooy wears.




P e P

Flectwc 9 tsche.rn:j-e Muchfnhwj

e

Elcctk v € M EChapge machining , alfs Krown o (park
-.gch!'ﬂ{"”j ’ E‘rﬂm‘l-{\_ f-n--.d;"rq ',_-]A" C{nk\fnj,mi‘:y{ bu'rm,r,-.j

or WITE CAOLNon 15 & e o Foksicodion pavcec
wheTeby et € fired r?'narw‘ tr obtoune,

grectatcal ditchooves . Mademay §¢
dpe Ngmrh-rp by” o Ceafer of "u‘ufid'rj a T
aovent dischoager betueen Q0 erectroder, fepgrode
by dierecknfc u.ica\ an anc\ Subjec} 4o afrf P
g‘fft'jrm'(‘ voltoge - The. F’TO{'FFJ‘ dFFﬁndtf Upen q-h-equmj
and WOWK_ pidée ot nmmmj Phey o cr) contach |

Nomuj ‘?ﬂtfgiﬁ of '(;g:wa

Ty  Corglsts of an evectkafe

{ ""j Ulth

TCmovee Cyron

ower ,Eu?p{ * e

L O ey a\ “U {ml'_h A — - . -
dlie_".._pj: iz n 4‘ .r"'ﬁl. '{ i,, "'t‘p':?‘h “:,JGE‘P\\&IE{-E_ ' ':L.IC* g

:':.‘?l;l";.:
LA A e 'Th.i HDTI-I?ITECE__ \.S Connecde . Ild,,eh :
Bogikue, -4,;?'1!“«:'\1'1*-.:3,1 and -the —}m\l e connakied 4. .

pegohive, Ferminey of Hne B bower o

h __rU!"F"F- . L
g e o O«Oor - Yo :

Rr v b 1' ) o Ao 0 gt ﬁ?mL_Trua(-am»‘.-;"

'i_-n iy __'_,'_:__.._‘-'- 'rl -‘}_1( E.\ _-Irr‘;ﬂ 1I'- I:"'-'rl e .:'"L_L-\I 1.‘ ]

WOk . The o
: 1 R RS s oo

Cyuid WPce To von— ron: q R G NE Lk
A | ‘ . nglie %J Corary ol b, [l l"l'L

- ! L L" T-ﬂ.;-"i- ":"-‘

"J-r-"lr‘l'r '|' LE AR, fﬂ.-' A LA INL 'I'“ -—f_'r-{j_ f“]Ei..?_-. The -

1 e ".]
PTRRTETYC A i'il-' an 'lf“-t*',inﬂu,-"«- rm*-’llr.-.__\ Couyle o

'
. LT T o e Sl ST
f
‘

T e | PP i TL"'r. T { "1 b e i i
t—“!‘ L V. '|||n - i {-r Teig '1(‘-1!|I T F O = Ya '--J"".- I

The die Slecqmi 11mn\ WL &f o Coolwrl
b = i i et K \.l‘-rﬁ?‘-l
o
, . . OHTPRGE
A fevvoraechanion o Wie. | N O T

*

“The '_"Hl"*ll Mol imp Virey A e, WD
I| ['mr:-!-’.'-F“l _l" *f-.*-
rl,_"‘r';{'"_"‘ ?fl v LR 'I-‘-."'l“-..'l IL:II‘ 3 }51_1

e en Awe ety



Descrtption of Equipment |

[

Ay Electfc Disthormye,  Muching, -CSNSTIES of,

s DC r vIse Genc oo . v Voldmede
# PT vy < ‘?“"ﬂ & » IT'I' I'"I'!:-_ €\e f-d'{' ki I|.lll'_- 1 e

s Taol .. 'F"\LJWFP & F".;‘{f”'ﬁ

« lemwye ﬁ‘ﬂ'll‘"i otled] Feed e Fixtoree

» Tobkle {“;r,n hr:{c{ the hrr‘?’amru—f“.t‘f')

o

« M FUHCK (;}"C !"I'C"'h""[l_'.{-f“?j"' % 'r'f}-,t;- F_Q‘ oL DO WEY
Source fFexr-the it‘"ui‘tfhfﬁ.itj ﬂ[’??‘ﬁ{\‘un T chex
f¢ -E‘erFFfﬁ'c{- ' ' ‘
2. NVemeter : . we Kneu Fnedt Lhe ve Gbmelkens
measurt Ahe veltage keve tn fhnis device e
fame ~Few use .
it S Bn e ¥« e v : .
il m'E:']rE__ ¢ e ﬁttfu.'rﬁ o C..her_gg e Clow of
dyhe  current . (F Ammeder ¢ ol Con

. | nected we
rd..,l,jwr not See o7 C:"*ECK\Cu‘a’mtﬂ{: icr
|

{owip ﬁ"fﬁg{-.
o Tocl: A ool i CGHHEC““E‘EEIL 4o m?\c)cxﬁw?_ Sorce
| ep POWET WhETEWSE the Nﬂkﬁfffie f¢ cvnngc-(-@ki
Ac Fajq'{—i-,,rﬂ Seces - From dne Fflder ,'wa_'_ 'Hufo\
comes o e dooy fey tre “F*E’Ht%ioﬂ,
When powes -S'L-'F[J‘l'j"m{tt Increage betuween

teold Wovwplece dhe Spoute, generater ong Anen
pae € winin cgh'{'D('J"{_f 3

$. e 'f:'_"f‘f-’t“'_?ffc 1‘1Uin:\ v e e e FT}GPE_‘G? ke,

fnjﬁlﬂﬂﬁﬁﬂ ﬂf*c\ WC Know thl% Imsutodion Me -

Prsviadion Means no cumrent Bows fo

i m one 4o
oNGTHNET .



- —

| Mhe  Bie erertric Fuig will ke fonized jn4ne
form ©OF ton Which Wil ‘rwtr beduween e Fool on
"'M'Hx{‘”“ ur1n|,~ Wi Pﬂw{""{ ?upp!y Hﬂp; 41-.9
pwui‘ comer o ikg nifeul (mn{-u_ﬂ-

pPOce st parmetes ¢

[ S N i T S Y -

i ) ¥ o . e ; oy "i'-t"",_. _ T i i

he T precrss parssmellere Uik dutve fai
- 10y i *

F COCe () Tt "‘l,lllu"1-._|‘1|"_ l\ f!"li‘l,‘_l '1!” b -1, /[.F‘_[’ rl"‘,f'll‘- E RN ] f-f‘1:';~'l ri

moef o € CEACAL prtmmeter,

T - [
1p' - s L B ) Lol Ul oL e 'ﬁwﬁ. . ‘r o
=% e .._‘} 1 1 1I ety AT d,:-."'!r-*t'r" -
! e AN 1A ,?-F*

| Lilr.g:ﬁrﬁe\ﬁ ‘ji:r:vp. Pﬂ'itﬂlﬂ“?' ’ QJ"“& putte, Wwowe Eorm .

5 I| The, J\\L.J-“ﬂ-h’gi o rallinin VD“H&L w'—h,&“ Dy —,.f,.
x;mi—af]a, e © fﬁk\j“"f gh

f!l LT ol Q,F{jﬁ’ M&E- d\lﬂ’ktj F"f'(Hu‘_ﬁ._i"r’.&_,_._L_t—w Ay r_‘{_l__

g -Size Spooiq Jap and Svermeot J

Tfn 'I""'"ll:'l..t.hfn\r ."T'ﬂ_r.p

-~
| eeedoroust h:jhﬁ'f VWitaee 15 cangicherres A Wil
rr'lf:l‘:":"fﬁ‘.:'-lll'- QE_ 1-(“.” Q‘:‘”—{%JT[’UH{“ -Fr"u_[‘ mw.lrll E.,...- |
4«{15@‘% ekCeck W"u%’himx’:jr"@wq\ "h'Uu\\m;l ﬁ“‘*‘ﬂﬁ ‘:“‘;"‘1
=)
| 400\ Wear e, (T wt’-i:,),ﬂrd\ AR i =

E'l—-'r‘e_- r'_':-'.'” 1

[

“f"-h"'r*'—l*:‘)j )

: T an s T =
11. IR RN q.h"_ T |‘_L ‘f .-‘-t E
Tk S e v 1T L
ol |

G‘XF* .JJI”-] !1".'&" JPFE —J[J'lf‘[" '—ﬂ!"", qil“ TR Ff‘u R o L-'l';.!._ § 11_‘I

MR .
2 P‘Iuﬂr.rj ey q""“f‘. {-“ﬂl"-"“-’tiwa.l U‘““i'l*' 100 S
g e o

CXy [-"'Ik,{ltﬂ I,"‘ Fﬁlyf n rhru
Fr,r’r_)r.r_:: ITs le A fop, of T‘U'I.'.:' ~ of f 11r T

}. outede ¢ Hﬂm -
it Tl P i+.j

Ut“i‘]t“‘j{- - [f_ol,\ Cahe 'ﬁ{ﬂ{- 5 PU!I{‘. C-JRUT'DHF';W-, EU__{ e 1—:-‘;-';.-1:-'



= AT o | P _
mty t-]r-.i‘. R \-'!-_-"I [ S B A L, Ty o ala e TT"H* s -|lr h"1—1 _1{ !
[ i
wehuraulay ned cFrares ey blaydt % evend o
o« Ny F-.r“h:-lf, VYE L ﬂl.i i -:-'I""?-TJ' a
M, ol | [ = "I""-.'u'. -‘l_.'!"jll--l o T'j' ':_".]" L l'{-."IT -'|Ll'-.h" | i T'r'.lfl'"r i rl’i.fhr.r' f
! !
F . I""..f'l 3 P Ve -i_rl.._:lr... .1‘.‘_1,% L (g \.]lFr e P ’:l "-‘"If'rl"_":l
! o 1 i 1 - I
1 oA LT A
“ormynd denady, ‘-"'I Plte, fenats
[ O ompn e ol s BN 0
N | weaa Hee viecdarode pofortly L5 i ened '{ﬁ J
| l -LL . opecltion nﬁtt(".-fr-.Tr"] wher e Mpp fe ol -
LTy J

o | mer_ [T divech Prepesifonny on fne

- S i - . 1 ) P
. The e e el e ﬂr.,:\ Lt ha(ele 1 e, 10 f_{__‘pr-_?"_‘i .-;,:-L o F”'”lh
= % I =i

| ]f‘.'r'E_‘d.-e; B 1 5 ‘r-‘.fﬂcdl v?l{'f_‘:{ﬂn.;ﬂ fr'nr_,ueeT -{lpt‘__”d f_{r_.hﬁ-_rje _:!ﬂ”f

| Wikieh 1S :‘}’“‘[."'?-"‘3“"'5’45' L‘J 4 lef.wff'-hm'fj{_. :]-:rfa “fen/o -
] Twe funchfon o--the dielectric Huf’{ tto prouide,
Trau badon i st Prematyie c{r‘f;{‘.-hu:fj f‘rn'.& sreduce
440 —'-':‘..r-1.F-E.'r*;1:1,‘J'¢rQ id‘*fjj Iv.m:hf'r: ij L'st_nu{ Cemen !_1_.+ij:};
the delete Faom tne m:‘lr-fm:!jj ATeny( -

- Outpot permeterss

[ i e E e W W

The Fue subpof pasdmeter . Congt L{riﬁ*zu\‘w*i o
gk .

T”‘-:‘-‘M,::Q\.!Ir
M atewlo) Femova| ElﬂJSL @RM

EZU*J\HWI. (3)  Coutd be uted For e dede mng,
of tine, MRR. fathe, LOpy - prrcecy.

Ao
|

fORR = W= WE /_{

! i:"r{' . " - 3 .
W W S 'FF'-H" ) e ‘T*’E '--"{‘"E"""ﬂ 'unm_xn\.[’h £€ Yefere

r__*ﬂ_-r;lr-f‘ﬂfr-'j W= }r—l'ﬂn_lf e - of *t"i-.a. ”“*"‘”'L\j:'."r_'r_‘:‘

L -

h_n-;_jf':f"l'ﬂ frie _'J(_n r .
aFgey  Mecnoiy 5 ¥ = dme Terfod] ot b

4 mn.[L o
e Gegier there
3 Mlle - | +_'-‘j'_l$:".-‘|;i'i-_'.ﬂ~T:- £l -{ e

cuETrent Pl feo " *-1'"'1 FAtClinine
E:_'ﬂ"ﬁl{'; ﬂﬂ.[ F—(‘ff"‘f‘ff ‘T“n{' |'|1'; P
me_ of VOIRIL “eqc.



—— B P—

.—. = -
Au= WEAE “HPYyAni (Fav)

The _-ﬁ«_'”ﬂr.!i!u.-.f of o Aurfoeg, Byom e Tdea) levei it

depired 0 1€MC Ok Surface Togheect. The Corbace
\ J‘Ir-..ar--‘l'il.r'.] :iﬁ | T ".:.._f.:-’_ll_ '|p'.i"_r_r

Tﬁd{":‘ -':-'1'.'1'_a ;l\l."\t\:ll .'L--|_11,(\f1l|1 rr!,ll F —T-*_IE :1-.: e LW ,rm-.-.r)

s i )
| IT.:-P___"".ll"r'i.-"- oS FI"" 1

o ”'11' T l:-‘_(-.- '“I'_ ﬁl--h_;‘ll-ll L e t,: ol s R x—"'”‘#'[' '4_3 T, 'i
{ A

:-i,-‘“l ol e .?,‘ﬂ.:_'.\_'[.‘ "-! {""(?_. N H.!’T‘PCH_F{' qp \':f—- o

YL *1'-*-:*.4'." ol ""“'L"l”ﬂ‘-'\“"ﬂ\ T’Jj + e

- ;
he TWETORe,

"JL""“'J;FH-::_;F [l J

1=
_.'.& J?ﬁ‘”ﬂl o .":-JHT_E’I["F ram o, J—'l.a-’ ~'-r-l—_1,;—{‘—,_)r .q:rﬁ#;,..;
i - Lt R R o,
||Irf‘_h_ Vi e 1 Whnian OO "W‘"lf’_“lll'mf_\%(‘_ Mo (ur s
: FRL €
-w_v.v]‘lr-rw?.f‘_r Ry, -

ppitadin of 2om

* Dtuing Fov Micrs holes Tnthe nos e

Thte te Tcesy I Q"‘n’ﬁ‘ﬁﬂlt CUH—Fﬂj
. U'N:LK o wire 'EHH-I',TD .

Eo erj Forera

* Mavtool POFURL Bt
| e :ﬂljmi"'j Ope Ation Dﬂ ‘v\{mﬁf"* M otk wieg | ¢

/ H_—-'r‘;r-..j o - ':’lf*"'ir ey Ly,

" _.I.I 'r'-{f_, !_:1{\ L’-‘T"{ﬁj UE‘ A4 1) ,5 4—-1_'_' £ ||. -(:\.1.'1r,*ﬂ Q-U'.n 1'-;1'.4(?:"

‘- dier
P(ciuunjran €5 oF EAM T

o r‘i‘_ A 1:,4:__ I Ll IF‘-..""'- .:'.u.,“.; L{_\_'b,ﬂ{?\ r".'="1-+*' f$'--‘k|| e |'n‘:]1 ‘..\u:ﬂ
tn 4re hemi 4{:-;_14%\ et

& ﬂ':lj v v,'_n--u‘:ﬂl'r’i"l.l{ “ f.',\ ,1_:,- by [J'li'.-.f £ U\ G 2 r he ":,l;""-—i". [ 10e0h) iﬁ'
% :-'*. 1 r“'u'.ﬂu i u\ .

| . }-'r{r'j'.r-. S ad's mﬂ[i} lals ﬂ:'r,f--L.ﬂ( Q= O (T e O 'bf; ke t{ .



« Good) bt Baitn, Cen e
- i et (on be o D !
Nl og OCcl '.".Jf..-.!\ r“”r\n--[r

2

| " ”f’!l'r adn o] Y 1Ee tfse 10 }‘r lhﬁ y |I.JF."”’; e “I.'rl & Fgr

L Jl.
« W o b "‘""-\”I'.li T L "If-"vl":'—l“-c rie "
i ML P | 111 i A ; |.| el N
f /f | WA e

Metde ¥ ol ¢ .

fm‘l\mﬂ%ﬂjﬂ of £7m

'_-"”—\-\_—\_

= ""I:._L:td"f:"yf'e_ _(:l_,“_‘I P 0

»
|
e
3
K]
=
2,
=
!

ConSu [ﬂ b 'HDT‘H

he Dhop 'W_T"ICT n’_Lu‘lﬂe-'f L. Tepryo u r.s*%
ufzjn. et ri-rrwﬂir:jrln

I'.'-tl' UEI:“D ﬂ(h;: C_h""l f"' {’ E:I'_I
petoitumrgfce "
j 1‘ F‘ﬁ." _“"P{"?F'c‘fﬁ‘_f o Moteion i =

5 =_-‘""':‘:r_c e G e B i

' t'j rﬁ'ﬂj _L.ﬂk‘f. P'C’{.l—e‘ ?ﬂ Jome
raode i . ' 3

«  over-(ui I3 Fc“rn'~1r1 - DI oI Ti;*nd\?w::
| pechtntsl o | -

IWIRE T EDm

S [ Erd-

P"i‘?ﬂﬂf_?P'IQ o ONC wive, Cut B

L e

rﬂ'“thfni

t’,'\-_-"- N 1l

TAIE ' ‘1+""’{_r~1.-"\ iL‘.-.. H‘iﬂ'._,
”_Jh P"“f””'& ?um‘rp f‘tar—?-_---'l--_x|
Jt“' L1|f_'{‘ ”1. f_f' F-l-'\.f--u'l L&

*1[:“-:11‘“’:. {ﬂ. I|"l. {h L
e WO B :
L’L“C_- ﬂl.'--"“"E_{‘r'l “\e [—_,1_, e r’t e J 2 " : “An "nl I:-. |n]‘
r\ 1o 1'(.,? I i r‘

i i'r'l_m!’fun "“.‘

prit g frapulfe .rc:.l.ln-;r e

X rm{ Wy Kpiece Ao

L»,j (erye & j O
Z oM ze FF"‘-\‘;I_T';.Fﬂ

1.J'|I,5f

"1'\\"' lr."-"'lld.j [F .:E_‘TT‘. 'F'r.l".!' M! ;.r-“mf:‘"\-.‘_.,

Ih-“‘. "x

‘f\ {_'ra:’f."llr":"‘_”:" e y i t_\ C}—lqr.- o [ [?LJ [{’Q
) :ﬁEI-FE """”r‘)qu-‘ ece, . k ‘—St{h '!'F‘F‘E‘_ 'f‘-?e-.--llqn‘



— . . e — e
EI.EC q-sz,'llﬂ WITEL LY COang '-'."Hﬁ, t_'_lt_ o Ei*i'hﬂd{f—_‘_ ot o
Teopee o C% WL 'h"h_i’ i€c g Xip" Ton rM<c

Cdac, commia i
of 1'”-?w,::_.‘£ TN'J'II” B ICNTCL My 4

?UU'E?_ Tm:—;’ﬁ

'vj '1*‘ f_?i.nnw:i,-rr_ 1}{; m‘lm;iag

-t.-"f.'“-,rgpl,'['-n;j et LG~ | ['T"_-‘" ‘f"ll‘.'-l'lr:ﬂﬁr

I A\ Ik': ll‘-.lﬁi ﬁl {_1{ ”#l\ '?“ I 'hf-:*[-wrr( -
[ e 16 a"'"n'l.‘t_l' an-. d diie i =
—1+? i I o 5 e L IIrouny Nollue |

« it e Fre DR =
1."-“'.1-_'i-:'|':‘f|'7"|1|_*' IR ANRY, L WIS ”‘--h‘lq

ﬁescﬁyﬁm oF *Ecth'\ pme ot

ot M

T r*r,_r,.rd'ﬂ._‘{—._,r,l
§ homepiece. oty du

3 e ' Ll it I"'-' 'y '...-.. r.r' £ M I 4
oTRphcce t\m(\ the. wive. « (ectm. 1 oEC T e :’_:'l.!'-’;'{n_.:'-lfn'r:.
il dluﬁnu' L}hf Clktme r’iﬂff‘_fj' ’ ﬂrhll—r s T'T:*_‘LU,*"?C* Wi
The oid ot oy Non—tendgetive, Viquid | For Which Cithes

An e ERM -'Hn-'rpf* e el e e r_1{l'-13ﬁ..'3"{—i'f_u‘|g;

WIHTE ‘1-“"-_1‘{‘!".'.".'“:11:‘,- Al Wwedrde tl“'-'"-'r A X

delonized Weker o prfr'r:L\ €U0Mon O (¢ ysed » WieE
clecddes Witk Sdtometer aidicimeley betiveen 0207 ppm
ond D 3% e OF¢ VOTMOU j Llrﬁ"”{ "Fo Wie Ehm .

f'j:r, 1:]-1“[_;_* pq}.ﬁ_actf o DOt on O the €reedieoy
' oy

i i o o e eri: Toriay = ! :

| I'.‘_;.-'-_'..-Ij-!-rﬂ TlL_LI‘J_f{-_-Ii'__|‘“:|‘J._£{¢‘___|’ i‘[l\_.;‘_t:'_ L’\-FW-E,’C'I. tELl,lir,.!-D —'|:+..€ ! JIII

‘-"|E""‘-'€’7‘-"'~17H1h"" o 0 ViSibic. Ei‘-ﬁ‘;— k.t "Uhir ‘Jlf?f!fi'-r"-t-*-r -.:T.r}.._r. A
- % " (_.I L T“__.: .'
Weics  Caaser ﬂ\-*ﬂ{t ’t.ﬁl_lf"."{f_'.i't"%'l{. -k*:v f""u"'-lTr_-"ﬁ'U.g;{-Q '-Tm:i .,.1_};1‘_‘&
rlﬂhqf'@rﬂ_\m\ ﬂf—"{'\"{_ ?'I‘EC-*'TT{-" £ f'H"C‘ Hﬂ-&tﬁ-ﬁl‘-{-'f‘_ﬂ I Ei.l_ ‘;Jt:"_
LA P § g babobie, Forprnc Wity i —}ﬂ.-'!w: (e Hl"ipﬂ.
'F'-'ﬂhl_{.hl.{‘ £ -{he F.rlfl"ﬁ'ﬁ{." Faﬂ.‘r'
PO, phoge, tree, ¢ F"f‘ftl:f.d\ Op o
log, c0e e pPes e mf‘-c{ S

PlaCmOL f'1~_-,_-~||'-.rr:r-dg_'ﬂu e ‘l.—hq;L

',,;], whon Phact 45

]_vf'-'l"f', FIMME—L-'H' " of ¢ J ‘1‘-‘
o B - 3 e 5 I /4 el ol g
Lo, e wort !_-.'[ O ﬂ'{'tti T —]l-hf_ F“T‘C L Ut

C’nﬁ'(“a’mim\j FQ,‘!’WHEQ:{TJ gp_wﬁe_ CU'E £om
T"“--"'--..i--—-—-....--.__,...___ TR e ——— —
Four Precery  Catdegy | Peyemcte vy, powier
“ire Geed , Aop voita
Qe ‘Ckf'rﬂlj-il‘ﬁl\ Tevy Fuio i |
r}:—'L"lLtl'-_j!l"IF'ﬂ:‘_U r_un\ raodyw }

A

;}*- v P Fn'm} ["-""_{-L'hf"-‘“{'—'-W-"""fﬁ
ey QN e P’-’-\'f"‘l_\-n'-‘-it‘:"-l{‘ = W2 ._f:.-".\"?.'_'l..-:{..t'l
LMy | 'r-.f..J.-e?_(mp_.r_) - e ﬁ'm--*

iﬂmt e .J]ﬂ,m_['m'ﬁ_{ f'mpad—

L‘;d_r Mire. f-"rllw imj lad e

N



oF CVTTECT on 1§ g Winle,  Frughlae PrLTUEE, \"“"U‘

i "1"*‘#‘. |2 o 04 rﬁ"ﬂrl.'- { "E on MRR et Juy EP,
| e -C:L:"T |',-|1-__," - [‘I‘ o -..:1.,,?; e |"‘-_[.:-¢-I1 "J L-.|'|..":." I'|Ir|- = ) ﬁlr"lﬁ'fﬁ
b i o ﬂ” Lol P J
wigm ond 9ap votage hag ne leock Trpact

on  Suafecg, wovgewerr of (heey WOYKpleeg,; oy,
7

| ]
. : o

WEDM  PIICC ‘
APPncm{\aM OF Wirt. o E3M

i T

& ;-,_.—-.--1f-{-'?rr;_, ’th'wr{nr-l.mr] = [-..ln.nln.fruj Pun’:h&"

S Puom “"{ 'ﬂ“'. Pt . * Exdaution d?-a.r’

- Remafpace ol = mfnfeture pats

\‘l-c'tinq- ATUH‘C-\;‘I .
e Moo . = o '-l_i"l'rmt‘ul'ﬂ ﬁﬁEdT"l"n

Fox me"lc_ﬂ:[ﬂf{j'lqﬂﬁf
: T:n"‘cv%:}zpﬁ_r

e TTumbing, El*;ttl._r:f

Cpag 'l.-.m{- Ci“n‘f'ﬂ'fﬁj * Latermoy 1‘3&11—

Abrostve Jet Mackiotng @JM)

i
PM - Tﬂ Fl_ﬂ'“-ﬁ'ﬁfff;:-; JL_ -Mur:hi.'-{.wj plw e

i P - . N : i P . = ] ] 3
meroua) W B0 "’HMFH Lrhec bj e o PPiCadion ©F r'lr'jL
(pe ed ftreom ofF abrtisive pa rhcler  Coovyf €

fr o Jose ouf medivm Faom o fuilabie ' nozate .
. Thie pecerr Gaa be ated do cut fokicade
j'ﬂqi‘;{.— I "rDIH* f*u‘c[ Mate TN, Which o

Sencttive o' heat



] S —

B gy C“"{ Fusdiere. Gt

e
3
¢
,j_
“"‘E
P
3

ﬂl[{"‘h ad —'& g L/

W B

: ) r \\-__.,_._1_ of - i 4 .__.-' F-;F. .I'

e, e
N mf’){i"nrj chor e 7 » Rbeagive r
- NOZELQ__

- CTTIET Bm;
| 4

Misipey  Clhom et
| Py o

¢ Mixin Chromber if P tiagi F?w:—:L\ Wit e
FU-:'E'-E'-I,'.:‘_J'Q; :
prerfue gl ok Zdo A 'f“} E Jep

(AN d‘ [v";-{'s:{'_ -ll' 'p."i:'lq.- 1 ._‘ll.llr{q_' ﬂ'l;)'ﬂl"‘-.‘._':_’.‘ I..at;

abrroctve,
¢ Thg Wigw
ﬂ._'n*!'f_, r-.?&"frj “Chagbey

Ende 7y

%

pocrbicie §

1 o oy e " -
« TF 5 ours ”'r'f"r{ Conirpol '4‘% Woernding -L'={"E“'HE.

S o P jo

= e

e

= The e

t/I ol f Oy L“F Ty, |1f'f"r'~“-\,:"|' Cw COTkhon
4\-'}%‘: _'I,{_.:} L-p,_u,-{- YiEyeT r:.«‘};»:lp.,f‘ - |
- T F LT‘I..|,'[,’ I"IL..H—{— t—a{_ ['..J'i'.t:[_~-a-u.'-t_~1 '.r‘||-.~ TEMeVE ':"""‘—"11‘-« r = III
O '-“-* E’IL ey ﬁ;‘frlr\"!-._11'-; () fr{‘f -
amn - ; |
» TThe P’W{JJUT‘ O 4‘#-. Coermgr jﬁh allo ot
rMetal  Trtrola) croce .




o catuili .ol

l. j ¥ f 3
hI'L,,-'?_ﬂ-r l"f.,-.-ﬁ . N { lao v Ly

‘ Ly (s LT RUTRTRTT

e . . . P L o il il
i [l RN I rr' | feetitn ) II

ity depecd en hd,
o Ties (UdAws  TCY e il AR | [

r."'rrl’f' ‘I I-{ |J‘l I'|.1(.-.1r.r' !I* _|_,P1

= Nl )it ) (Jses 0D
\I’jr-';'-m_-f | ER TS B

'. 1
oLy

fize nf the, povetinwes 10 {imited Lj b

-~

*'r‘-:"._{;,‘ Alameter ol A+ no: "~’

« The pazzyc oant, S h.l;n{'n:—‘-'t- od t\“ 'L‘gf‘[ “."“‘E‘M_— APt 2 of
23 ) . 3« 3

abeamiion and Weaw benge a-'m—J e, rade s kﬂwi

[ -;_'n'C‘L_L." oz b ar -‘_—\Jr'}ij_,:-ﬁ € eX% b'l.d(; — {y | e
Sapphire "3““ wrdME bt Yoy .

Adwortager Am s Ruiifty Ao tot Trkicaue, Chapes

Fr rpno-erio ofF B.F‘tj 'Lqmm:{t’rzz‘_f_,r' mnc{ bttt 1en g
RETI SR ‘}u (Ut Fragie, Lmi{' HP.:-H; fengarhve madenal
Virtneut d’-‘:t."ﬂb-ﬂ{’_ " -4 [owl Fﬂf"ljﬂlﬁ EL‘-‘JL‘: .
, fadvandua€ 3 materio) WOMoya| WAL 10 s,
| an _rrﬂ‘fuf L 2y upf’ltfuﬁ'\un e “"*’1"1{’%\
(4o (athing R0y oY G.xd\ hence, acevimoy 10 f"-t\{
| f_‘jr?:‘ﬂ\l » A Epbedyng e Ve absacive i “the bmTI<

rj{ 'lf—__f‘:_, _"‘r]. |E-{_"_"|{:_{ r"'-in'j ) T-'j' T ll.ﬂli'_' “,f- ﬂ"‘r"l.[f.- |"|.|h_ e ‘{ F"il
raeteTia ) ]
Mﬁ:‘:\?fflﬂuﬂ Wﬂﬂuu.-'! Tﬁu"tﬂ Y I-"‘-.f Lrybes | t«I‘& = h_ " L"']H— s |"-‘!
""H_{'_'.r IE‘UJ‘-A r‘f"—'l_"'i{u@!-_]:,_ r__.ﬁ Lﬂ. g‘"l.-l!ﬂl i 1l1||l 1 5.1 ||l. Ill'\. 'q.‘*ﬂ"‘f]

F,_j,-{. CE ;T' P;.{'&-"t:l_ [rli{"ll"" 5 L\ C]{H‘q L1 el rl\ A "lr{_ L {— {i"t

{ pozzic « b W Fucilitader ece "Ew*'“rf:. e mindtion

} o productivity - qeni ey g ac Ry o Producon

| ¢ ockfinee ol Minedic enevqy of wbracive,

9 o B oHA lr“ﬁ for evviton; $he Cﬁr*quﬁw |



-3,

—

)
H

Eovvil X "o WIRLE Can be 2 0he bty -’EL\ b. ‘f_’-'-{_‘-'-“-"r'?ﬂj
r Ok h\- [ & J" |L'F'-"-J_"'1h 'h: x R _‘.' oy L =l - N R P J o TR
o RTEr LN |L__ i g rlJ J i i 1‘.-,.: by -f'..h\_ done, Tt 1%{_}1)

F«._ " s A | |'}"!_"I tiy .*,»ﬁ-» Wik, of (e LN f'l'h‘.l‘n"f.l‘]' 1."'F--§[. ’
] J

L L _';1}"45 ﬁ-HEL' g e T P T B e a [ B
B e AL A .
™ F—-.'D_. [ e 1.“"’1 _F-‘j'_ S l""‘!ﬁ'{z . = S F-jUL_
Bt | . ; 1 rfhﬂ i 9 T ey [ e
o™ 74 L1

prppfr(mhm oF Hjm < firidie .'“’"'\ weat

J« ac e, t""-.ll.jrkﬁ"lh_'i' ke glosr, guorta Feegp e,
-L-L-"u'fCL‘-"'W":"qlL'f'{fT rMate -[.:1_1” g o '"”"!| vy Can

e macw.pr:‘xﬂ- = Datiting  Leler, ru+4.;ﬁ,, Llodr,

\rurm'nqj L’\u*.@‘l JJ‘.:rt’-'q% . fﬂ-'r’-\-x‘nj Fne hrF‘J , deburnie
xQ'ETib\ﬁﬁ J‘}’DP thj )rEF}Mh‘Tj j

<y Melfcade t"uﬁﬂﬁm‘ij fuchk | reesea) oF e yclae -
| —

e DJ”I-I_—-#CLLJ{ ox LFrv'..e.(]{_ =

] — L;ic]\. o Q‘L'-Ef.Ll.T“-“. r:,j ﬂﬂu‘ PC!!H'L-] Lj af- P ,:9_3_-'_;:__:I.J niilae
o d\ 'EEF']Uﬂ ICﬁme}'ﬂ -E-";",-E__r "

" Loser Qeam Machini Lg;ﬂ

I NM

g Erectim
end

Loge~ i on erectaer | ~J1.

i i He wradiodise i || P‘ : ]-I i
14 T r,:n:llu(f',.l" rac ol ('n'*‘%?r_‘,:ﬁ | M l .flll‘{ ‘
Lichs 10 in ‘1H'F £ D"LH'.

SHewtatio

t ' L |
*‘*jF coll ”’”‘“—‘1 Lt.ﬂ.r-wl bhy ilL = Ligiet cure

r—l"l'r g LA L—I L’lr-rf' {“.--{—r-l

l " L] ) ’ -f'ﬂ:
|1r1+ru._-\m'rr;\ e, cfwﬂﬂj bot ! B s s r'
Frisa e g Pl s L\.{"Lll-'s‘ oA riLe i 0 TRl on
_ —3 F Y,r L N i )
e e Endustry . ¢ o

(S

=)




™y # .
Pr:‘fnri'r!f_. A L yectoons GE ayrang | fv
pi TP TN - ry b Ard fock cont Lnr_r;’ " rﬂ
Aveie ol TNOH
PHANEGE A : : Fhevay ,
N (o Ao o Humnll 1 'J-h bioia
kﬁ..ll J' 1";.”‘ i el Wil B fn f_-‘mH.f~t1 Cpri\idior n;.4 |

i otecdavnr Wil iumil(,,r Yo rietd 1I1I’|‘.-.‘.=Jlj*r"|:.|

'.._.r,.l4l.“ ‘I:'l."."" m ln1r;{-" Lr"ill' W_‘"]i AL l"-lylt'sj '--rJ'-l:'

i Mi

r II.|'I."“”

S =

] L‘”"i md i WNER ook i f e main e'r:.q-"f‘f'-h'%':!;
S Are Chavwion prayt ver) frpant avie iy
lacer  beam T“‘*ﬁ“q'fﬁf“‘ ord i3 Mot derirbie .
2 Trip  eitlion I NeYMA) Phenormens, W10 e 5¢
frhantan€ous o {ne atomr oHe, Mot ot excited Yo
y For Preduction oF lacen beawq i 1 deriruble Mt
Ay e EPE-'?:jj be PUNP%’S#. s uﬂc\ pumped 'E*u"'ETj'::r Jheofd
(rae. bod Fl”-f‘!'o-"?f"ﬂ,'.ﬂﬁ’ﬂuﬂ ofF u¥fe ; [ Wl b oF
yweat intens T S has  Portngy terdercy 4

F?*'E_-{-ﬂ\_]'ﬂ'i". do Jﬁmmt{ fevey wnierr o Lo Exi “\j athey
Plhederne - 8 Ty OACE pf CReCim g .. !::C'F-:- : 4

Pl growd lene) (b werts o e
D ESsehiption oF CAUIPMeN |
Lo f.\r p-\,r--.?@j faedur 3 ﬂ raedivpm (1 n1'+~.-‘l|e,¢\ 1'1\.“*_
(o0 AT \n":ﬂjﬂ. number of adomp , Fhe

Fiodk Tube ! o, ﬂ.m-np The Blogh, -'1[1rb(;f“ﬂ Fieh

{.1,;-? i VSed u-#,‘v T"ﬁ'ﬁ'u;%‘?- e, r'lf‘{f",i'_f'u:*‘y 'Cn.;]x]h'
h‘lﬂ' "’f._"i"r ﬂ'{"(.’lf‘“-f -q-n;_'\- 'I_'-_'_Nfl.i{-!:_, 'A\ hiﬂ'-{"ﬁ' ﬂj pk-'l"}' S

?f-',_dll.rﬁﬁhq_
Eflocte i II _

[ ﬁ"-"ﬁ..'; ’
|
| -

| u_n—,ﬁl v oduce (gt i1 fm“nnjh{ tuber.

e Capociter t (a T.x:unar fr tfﬁ*‘ﬂ I — "PHT
| [aSe® beam P‘-:H'hfﬂtf. i pulle Mode .

«  Lef oy paivroy @ T Two J{ aj-[..f.-_f o Mirmory it

uuf.v'. Eiwse—one (f fooy, TERC Ay o ek
l{'f'd"g-'t—t‘cil.'lj e iH’ﬂ'} " 1) ey “%-H?J i



[ Materia Bomovay Pecte

PF o ? 6 aumoud  OF Dot E”T'PW A ‘ir'f.'v-.’:‘n ﬂf-"fh__
C-'Ll*t.1 -~,.wﬂ e T gy ok e Erecdser -tl_ Oad(c Moer
' ,_i"ﬁ-uilm-p.g\' Thertfore dwe hedd “j-s_‘flf.":---%ﬂ fr-.-{p.,;?_l
. W"‘&F;" ce LT Pofetend r\ g h.hr!\ jova dve blader
' .m‘-ftﬁ o owex bscoum Wk hi‘fl“-fj l‘Ff"'r-cx'ru‘wg.

& U rg—n--q.r-?{rin::‘ Conditiond 1tre, b.fuus_‘.ten.rl--j-f-'» cbye

Lecor Leowm i eboed 0.y {0 06 FfCTOMe-e ‘“‘"frj

A’PPH(EJT{G"\ e No VO CUUM [ 'ﬁ‘f-q&.':\u'f;;,_%,
-Tnau"v'-ﬁ-j u.s:a&\ Tort Tﬁmiun‘rj holer fn e diere
f j{ (Mg, Nez:e - |
.. Alle u_he_‘c{ For r:grxfwn:[u.:glj TtaLu:;f"{ 1’1“1\?__:' NQrreow (ks
In “the WG?‘P’\?‘CECQJ.

Chrorrachemiskies of LgM

hﬂl L‘T'&.""-'— ¥ -{11 e - g " ;l ".- U'E:. £ 5 l .l:|1 )
: ;lE i'{]bﬂ.b .E [t{ ::"i-i b -\_-l L]
| I'""-C‘.'1I L—b\iat Bﬂm i « | i ‘l\"'-'- s 'f‘l ?'1' . E s L LE ==
) II ) _-11 L 1"‘! .rml | ] [} '-t‘— [ 3 LI C\"{:

r_\Cl'L--{’_,T ol e AL TJnJ — R L"j'h ol ]Je-'?_ 'Er..r/ L; o
J ) . Ll 1 P
| :::-H-Fu T *E‘;f"‘f-_-'ﬂ'yj & Nagenr cm:§1 ['}.f PUlce. durtition — o
peais  Powen = ol ; .

Fedivm = povma| e lpheye

LY h-‘l.n.l.ly rA
':/\ - ; :
Wpedfie famu--u_':r f'r“"r"ﬁ""m?’](ftn'\

{H I"'.":‘T""'J s R BE =i ek )

Pt -l._—{;_"'ﬁ:'l.’.!-"‘._ i 9. Ll ¥ ] ’1 L ! H

oo 1-4/1' o f
{ i




| reckynchemical

e

B i

ELECTRO cvemcal MacHenNIng (€ )
S P
El€ckye a'ﬁ"“\f.u""ll‘{uj n-r1:;'u-.;1.1':".~] 1S o T ocecy of .’H‘rn;wujj hw{q{
vtk e 'I,.(\T. of the ¢ 1.,.4 dwe \y‘ﬂ‘ lr.-'s'lrrf'__f . The
Yooy [t alfe ¥nown oL A e Ve,
of Ak k“ﬂf.C’r’h"PimHmr} proces becowum , fn ele FL_WPL.J._
Hag o the. medoy (5 depod ited onthe. (oo of 44
"'J olce. While, Tn Clect=o~chemics) roc Lr.i-n'f'] e T“F.‘:.i‘;J
tr Temoved) Fave dhe WO p fec.e -

LS

PRINCPLE = The. 'F_ifi.(-\_*h'w:m-c'_-rﬂff':1','1 mowehntn
T““" €0 {¢ lw'i‘l.i?.c‘l of Fbﬂfﬁdqj?.f Locw of F'\'F{:H;:"{Yfllj
=5 (B uf'_-'u.t:it:k:j ' Lo of ‘E-lfﬂh‘ﬂl\,&fff Sheder Aot Weern,
440 €)X cAaoder, G{ﬂﬁl’_‘{f’i&dg ‘mnn‘\ Cotteod e (h-.rE'J axe.
ploced fnan €recaviyte, dne Mags of the metal depogy

e the cathede  MINg frem Yhe ancdeis divech

A The [von otom weieoger (4¢ 2 Crectvons ang
- Qung

prepertionay to the fg%en{-1’m1 difterence PPl e
arros the Llectrode r. Thee, ﬂ‘ﬂwirj Lmant 3ar
hedeeen dre, ﬂﬂwf‘e.cﬁ tmo) Hre, '15091 for The, TCMove |
o rodeniay - The ﬂf?ﬁuﬁ"nc_‘ fonr awe, throucte
-:Hu-.m'r'd e 4he W?'Ei-f:[?ff_‘te Which ¢ F[D{c.iicl o -the ~twe '
peterntiog ond peditive, fore ome Hﬂmﬁ@q '%D‘;'Lf‘-" {5tk
Aot Which f< Ptqc@c{_ at the —ve Potertioy - : :
N Ae— = Wa |
Hyd-'*":fj{r fMJ.D;j\“ €Nectron [ tt_mJ\ et Cunw{-eq Info
hydrogen 8af-  F€ = Feti4 26-

sl o e 3 I
CDﬂ\l"t-'{H‘i rf'."t‘i..: 1 o H"‘.l.r'l__r (- {.','!l-h"."".‘:"-{i;_") .
N&-ﬁ' 'ﬁI—UH - = Nn_l‘.'}H
Feq -+ T2C1- = Feay



A ERIPTION OF EQUIPMENT

L

e

PoweT Uty he powe® Supply [ 4he, Tounc, of

LT e sy il fed N . [ . =
,L-;..-‘i"-?j 4.‘“14 f¢ P Ln'l_f:{ “1 e ...-h)lr‘ Twe me:r’
[* I_J r’

- Bl LA ,'I.IH, o T bBadieor | Longy '|-+T'”rr of @
Suppiy L / o 0.

T.-Lw{'\_' l"‘.'J: 1ol

HiEFerence Eaom 3 Ao Gov depen
|

I'.—I(II -
crecbmoivie - A Crectacivie Te e Saonf S'gfu{—{;;rfl, te AT
- " aid o0y wre kapt dinby e, process of
| e wWorKplece " o 3 :

. \ t_ oot ( Al COTVENt Govry Y'F'nr et e E,; B

prochinmg ¢ ' A ) -
- - Tvie el .

Ine workplece ol A i

=
Tool +  Teol 07 Wthede Uled 0 Eep e ofiE oftlee o

3 LE’ET.%‘.:-;EZT_}
1 alfo tredesived Jhape fn Whith dhe Werkpiec i
ho be oot The ooy Used fa Bat Shoud aywaygr howe

BluTate dimﬁﬂﬁﬂﬁ_{" ok The. -'gtﬂ!ﬂ;-\‘{'_‘mn:}—qjﬂf ‘1'\“;_'_
Rleckrolyae ; doo), and Workplece . Al e, reachion
towe plae here .
mechanica) Sy-fhem = one ol dine mogk fmpordond
| etements in Bem ke rechaaica) Cgstem T (£ useq
fer  Hhe idumlnc;&mﬂﬁlc oFa, J(ﬁﬂ -}hu\i i Fﬁ?rf:mﬂ ewla

o *}‘*‘.gf?‘_, hJ»:"ﬁ.KPf‘t‘cE. (.Lﬂdl fis atia Confiand Veloaly . .

presruve Gouge |, fresesiuse, Jauge Hated fo/medguu

the pregure of ﬂﬁc%ﬂu‘ﬂ tes i £ vpplied 4o 44
| £—'|ﬂl,-J ¢ oo UL“..‘.LH:{_.'

Lor K L ﬂ FH‘"W ¢ ':_5.1.\'1.{-*'; f}. U"\Il'.u"[;;_ x
vted 4= condael $he flow of -4.':_|L~F_~c{—rw1y

S50 S el tu*-.ﬂ.- ca '

B reve\y Tank * tn (ke e PYoifure of 'f,’;"lt‘l:'_{-fr-.‘l\y-{*f
LA oW ExFL IF\I"'I'. r ey 47:"4'5{1.11']"\ l1|ljl" l-';{' ] 41 ".1(-.4 Prﬂ't Lo gt i & :'!If.[_*‘tqf'.
NOUYe ﬁf.; " U-.f"d H -_'51{'1”3"5* F ‘!"Jﬂi", ‘E‘\t?‘lf'r{--"J"lL‘.'ﬁ \;!1{‘_. l:_L'U.' L_\_:‘bﬁ U“\\':__

- t“"’k":_ 5 I\‘ V] I.l'_l.l
te Which 1€ PPpiiad

e FUMP ~ “Thevd owd fws PUwIpr wfe
pump A U Uled 4

L O e

'1 ¥y lf.‘h"u:‘,ly
i\h{f [, o ]l:?”:!'-'“-""-"' o -E'.‘."«"“_‘} '}":‘,_'-.,' | e
Che : -:1r1|,=-5 -T\ﬂ-;_* {‘}u-..,t‘_ﬁ AT Ul;hi:“'x{ q“i"Fr‘Iy.
Cluy -Lendouness © A Ttoy

! f.""'*";‘h\il'r\"r : oy i
. - if ufed Jo fhore do
,f'luj "'"JHL-"F\ 1,!‘,' . f—{ l';r_'t';-.'w.:'!.;l.{v’ v t -

1 F‘n'l;‘h ANe ywire o :
e %ML%{W 1 ARG wnecdroiyte



s s

; £ | TN - T
= |_. i 5 I|f.' rF.-.rJ ‘i* ~ ":‘C'.‘# f.T C}lt*llrlllir‘ill

Iﬂ-uﬁ Efml yooo
Wf‘ u\ sty Wik e acuonComent o the 4y,

|‘1| L bfom e r r.':"l. a:
Curfwing €4+

1

[
k--*"lk"'nf-""" q
.Hll l.m”‘l

. :
e :-L.1|

Ay H‘I.'T
<t B Laond
bt ninwlna o0 o Dunode

1'1.-\.1_ ‘i\"hllfrlll“'l.-i. '-,r"ll'l"?--[-{ f i ._) de
| I.ll‘-*. '{"\.\L I'. |.-Jf'l.'{ "Iv{ I' ['lf 1"."':]‘-.“1'..."'_‘:] -r_J, r f}i fl:_'[..t '||-||-~c1|‘.-.

Tine ..'l'- crest i‘!,p(’L\ ‘\ e, ey H‘{L{""r

.l.._"_.r“. AR = L A O e
[ o " f:'l t X "
Ledween hem

al AWe P Aontioy MHRereace [ o T"f"fﬁ"l‘,l.ﬂ-

AL
[ e e, Condiddon of f;{-{_qq VAL e v ¢ Fuli H.J,.l

dpe omov) of metell Baem dne, WOTKpTEtk, | ’m.

5 T the Sitdion pRotesys the. A€ ctaotyte

pot "'F-E‘C"\ 511'“""“"’31'"' o C,{ﬂ—'f_—"ﬂ'\FLJE WIn€ ut 1'|r~ F1|_.J" ir

[ fmowe c{ 1§ i Areve { Aty F!"f'_‘-f'fll_{'ﬂ Fe ,E.H Pfrcry.:.f
RN S i P

of dne,. BlEL aﬂJ e, ke, e ruac VCUI'J‘Q qﬂum_h

ge-t-ejncq Mo val) T'Eli:&

——

e Mol& TMUECE ARy M ABR [y o Ay

|+ M= WAlR P Poorduyfs Constant
' = Q6L oo k("lf‘.l'r“.b

h’|F~IFL_,‘- = 'I"L-I.J-{—P'.— {"{—Hf F'H'"l_!}~— ”.'L/th
Appiication

» r'u,_ f"‘"{.-.l'l‘;lnf"'lﬂé_.[‘i "f'ffLEI"||'I'~E'.’H' n '}F‘.{'_ r)'a'{'l.'{']{‘_ =em e n_."_';{ For

| hz*‘wtj ,,-,,_.;_,..:Mﬁ?ﬁ - ol Lr'.t-.’rt';] raatterion s whi b ;‘_'_;.1,1';{- {,_:__

’ mechined  ufing  Conv rff"hhfm, Medbod ¢,

| . e o T Hfﬁ'n ﬂfrua'm-‘g K owe, Raicl , Bepm (oo
| for mlcTomochining o pe er ff ne contusl Getgpeer
Ape Aol and WoTKpiece the ¢ ) prrvduct obtedoed
f erccuwode” et The atomic, [ew;-}



—

'

| PAaimor et Mescihen @ﬁ-m) Sronts

- FCm E ST ¥ 1« r']l' oy . "1':' « !'f"‘-ll'.J‘ e ®E "'J""*'-j 'I"r\r!,.ﬂhm Irj*’..-.'.l'.'-"f'l'

_ N "
Ca Chem © Araich i R r-"‘w'lr-*.r-.t."-l Ut.'r”j 'I“/’F"fml

09 MinThg  Opervisng J
CHARPCE RITTICC

_"*". ™ "I_‘\i‘ }.?-'« '.' Y Daaa 1| LAt lf_'lll'-_l.l. -I-'T||:L s T C uf.qlrifi"\'-_d._'_‘-_;\ e wer '“?_

Moty by owedie, Al s ltton jo e
e Jgff%»\,u:fr_ i reedion .

Toot- e, bowir o (tee ) 1 |

PoweT L‘n[.ptj‘-— (m‘-,g"{mﬂ_]l- ?Jm—'mqllg‘_ D Supph

‘*Jm‘mjﬁ w-.m\ E+I'Tw.n3¢ -

f
~de Ve y T, e Ay

hﬁ{}\.}l_?'xh'illlu‘r?hﬁ'_h“ﬁ{"kfﬂ_i “ToLke — | oo mm/ rei .

PLASMA ARC mMp - oo
=S MOKINING (an()

L B R

_ ‘ 'P 2&‘. r:lJ.r_ﬁ Y —Veloe 4. el
ot h‘tﬁ.TﬁF'i:_{M. . 8 o me-’t £, .,:_4;(3“1% ot via s b 2
porthe Gaueq pam ;i if e Mekhed oF GUHAg wreday i,
o PIASMA — KT, 0% tungrien ides ~ger~an. forel, .

| TTemp- in e, Plotimo Zenig, "mnje_-T_'~s~r_.~,-,, 2.0; om“'%,

t f“.‘:-'"—“i" 4o :23.,,060"9 . . 'F"urifr';'}‘"” LiCetaede

Fo,008F

o C(:._m—'r-\n.cd,-{‘r‘)
o — .| i 3 :
Frouw Py _ [ \_L E‘_ . ol
.-rjti_'“!f; . | ~L ¢ E{_ _1» - r'.-‘-": {:uw;-.a-. -
] ',_‘. \l - p" ; ET‘J
Mioaca 1'|r-|.::1 ' . V ; . [ o

o s A -\'-‘ . . '
N rLI'-— . i ‘_';s:‘ . ! ﬂj:‘irEI (_ !‘I-Ib{{:“_—.:‘)
1 R E

- hw'll"-‘\..ri“ e

&
!

( "-.‘JU”‘"EE T FINCADIe. o -lﬁ [oos s Dedanre of pPAM >




4

-
‘;’*l‘t_'_ =

—— — _—__H—“““x

MC'P\WT1ON of BEQUIPMENTYS

g P e L

e e

» [\‘1:"_!- T | rnlll!_jj . ir I""! e oel ). [ r‘\ ﬂi* '::"‘C "-l.'ll't‘. r[:_&_‘j T"]-:,
L".'llf.';‘.’"ﬁ""-‘ﬁ:t", M= e """-{"’q“'ﬂr 8§
i)

™y [.Sm N

m_‘.{: i h.-,i_];—u 1 qﬁ(‘ NIy
1 L
|

L " T ! - 3 L "
Qvese mages, The prasma 300 B = 9 FIU”"TE*"
evectrode. Fited i the  Chamben - The, @iecd iy,
| e 9iven ﬁfﬂ“"{':"""@; ?Mmﬁ'l:j Emc\ e nozzg i,
il

aun ‘.L r".';'"F“I:.-"'l T"‘.ff{"}'nr"-f’__ T‘“‘In +} "
+ o Qover Soppy o4 Terwinays - fower Soppry
‘ u_f;r{ ;il"ﬂ* ‘%@-WIDY '%*J"C' %ﬁminf—lhf fin "Hﬂ.ﬁ P(tt._f'rhu_juﬂ.
'y jr‘d"l"jfﬁ"m -@.-wrﬂtfw{-?_ 1S !‘hS{"xr&-eq fotive 'tjur,. asd
; P".ﬁ.’il\f;'__ C.ﬁjﬂ"‘xﬁ% tmd\ ProZoe, E*F-Jthe_ juﬂ (Y q-.:-ﬁ.:kqi |
| e e fﬂﬂ‘uml_'mw_ hanicom s we ke
s -, : . = Qhd
v ot ok gager Cpﬂ-\.—iﬂuuurlj Come, et of oy, -
7£‘e theve ame, Urancer of He” e, Stling. & Viskor
A_ICU‘KQ'{ fg U-J'{:"Ca %C ‘Eﬁ"TWUn\ -ﬂrh{’_.ﬂm221ﬂ A -I|1
;i Wat
fie r:m:rwh'eﬁ{—mj o TTeelng o e eme, § e 7
il :{ . . . £ no -::\fu:[;:.
151 ble ool U\I‘EQ\ N PAM - Focuged § .
[tecve. aee o 0o Spwnyo bt
plagma.  -JAw L‘j‘lhf‘.i‘ Wenne ¢ AL . o Ut 1\
. : T B
HOTRPI 8T8 2 | The Wominiate o 1. 1 ooy .
P THPece, of- Aeevent

moteria) ¢ ~Cxa be, proce.g Fcﬂ E:j the, Pam

T-‘?ansJ.

These motetlals wae. Qumingm ) Mae y
a M o "'I-{-‘ i . A
ftalnicsr  JStee) and | Cnbon And ay) Hj -
L iy 1 T o e
M uﬁ:{iﬂm WMQVN Tovke L T _J JITeelr.
E— ¥ I'-{__ hfqhuf_. t*. ﬁi_{_

moterfa) wemovey  fin Plocmal beam
Ay be r1E_“t’-k'E'lj | o f“J”%,rn

Allyyn e'v

b



e

FRQ{‘ESF FHR\HME H’Q\

i i i

/
’ A LN € o ws ’hm.ﬂ Joulan \ he perfommanee of Fam
o "|,-.;_' f*ﬁl!uml'l'-i““\ 51"-"11- e o f’ulf-ﬁ"‘rJU"e gl G

l;_’f.‘u | Vg, Ol vor Viyde *-‘\ Wity e fi".fll't]rm fr_ru-l\ ﬂ‘[-f ;-._‘:-H'ﬁm
oF the ]:ﬁ-:'ﬁ'b‘ i i Q‘Lr" 1 e v"rh”' . etje ‘“i"r*-c"i J"[’r-t
| qﬂffﬁ_— —L:{'I.'{\ "-ﬂt-".» Faram ﬁll Wit ii{e AT ‘ll\-"l .
‘ a0 WQ —Pﬁ*fln' ”thf o e e

Trlf':u'l;,nj J'I]li,-
o dne Javer P'.""*'“:“j"’ )
i "\-.h ! N oy !
'.“"iT-.'-lr""*- _}_‘-._-? ~|l'|-'~.-;. o L‘\ Eh{‘ rﬁtr?_‘-']f_“ d"‘('t )

€ Tveee nﬁ,_ruuq“ﬁ’\ Witk h“{ FL”
L =

ALicoy  Confy U H o
of the Lot g Forehy 54‘1"‘3\‘3” » rate 0.5 Y
| woek e Deptn of ot T—-&«m\ foda Mg ermk,_‘_m o
Tk the ok q‘“"”“”\* e, el
l -;_‘- fﬂ‘-TTD”mCﬂ{' N Whith Ane, Worne T Fﬁsﬁﬂr,@_e{_
‘ t‘:{‘ohr q—'-ﬂt'& (S dovie o the Lﬂl’ﬂ";'nn‘j r"gﬂ&L-f'-\y‘(:'
J'lf’{. F t‘Rﬂ(NOEFﬂni”‘H U.L'?(\ qﬂ U, exi diidion
ofc e -EhPﬂ!.‘Lﬂ r"“-j""‘ T "“F‘EW'Q‘U'I‘L ritre lnee ?
(urfoce, &0 t’lﬂj (Glsle ANy l‘mﬁ right e c_-hrl;-at.% %\
' *nrué\ -Ju’c o deflect Ane cere C‘mq Pl ey
fmpmﬂ ment oEda .

“HARA-CTERYTDCS of PAM

.:-f‘ﬂ"ﬂ

I\r'w.'.'nr-;-.,*'.":t!.a»i’_ of ""“m’”i”"”j YD Hfﬂch"r‘. i "-xL“"HLr.-f.-'.:p_
[1"[") i ,'Jr‘f""f"- ;'uﬂ'r‘ﬁln.ﬁ

_ frTnt_ﬁ' A 'f"nuj;m:'ﬂ ':?I'*-fr(r.;‘“

“Tool ' Wt
T'tuﬂ_:m._jh ) Ir{;k-

'-g-tm e

' S0 M2/ min

’-I-E'PF':-"H'{_I "f;"i-_'l{"f}ai]ij -1an= H/f_‘"-,_l'-'a_p”']r-lm

poves  wonhe 2o 200 kw

Veiocity oF plogsma jet

Materfon TEmovay qage




be

I

*S.‘

FLECTRON REAM MACHTNNG

Voldao é " de-aso VO
! | rt

Corrent _ Lpta Goc Bmp,
:\I..H 'I:. h"-n.ll ":..F'E-'l.”:‘ s l "_F-'?' " .I::- I’L.I/h‘.ll]:"l
L‘_)
f. ' |H cd {on ’ z { owl X CUER 'l.rj
AppLrcATIONS

T4 i .,__,r.;:\ ot r""{ﬂ'_“ m.nnj Peelr, Hﬁ_mh___}r
Cheoy 3 Cotgt-Taon 5 ‘F-“['Jr?f‘r'f y Wic ke ) Honivm

B} U0 AU cm-fc\ BT il':i 'Lf—chT' n_ncl\ r'll-|:'.|/.¢'_'-|l ‘1
e oled Fov prvfiie Cu++[%j, | '
ot Juee E’.Erﬁ-'ql;qj afed Py 4uwm f:wj G-r‘i rwfl[l.r'.«ja{.
I.*n:n.-u‘ll 9((‘ Mo ming,  Madeieys.

W tr o be Uled oy Ttk Cuttiogs Chape G,
.{-‘-’»‘ff:r:.f’rj ond  Undewwader Cuttme |

N
unifere gt"'-"\'ﬁ'\ F"l‘hj’ﬁ .f’pmﬂ:‘hj ‘-{-'Whﬂf{»ﬂj
makertuls on  ditferent nedoyr L Pluede ¢ J‘
GeroriceS ATl alfo done

r

L“_j Pfﬂ_'?ﬂ?q arme

ane s .

= TN B

EBM A5 a '{'-’“f’w‘”ﬂi roclhinine Prracecs (n Whick

W ~—VEelocy AU Fdo g i f
hfﬁ J - "-'{_7 * '."E':"k"‘f'.:'_nf ﬂﬁ;\{f ﬁ{rﬁﬂﬁﬁ\ fr]-f'x‘} o
nase oW bftlﬂ“ﬂ, %ﬂ Uait’.t_‘N FO 5 T‘F"I.T"FCU"I{"‘II.. ‘rll-{‘q{,l,_'.-'-.q ;
Mg oF UG“'MLElU the Makenlay Y g,

. — . i L] i i i-||1l:;
pwocels (5 uled fa man ﬁpf“fr'cnﬂ'@m e fod:

‘ . L ; LY ne
c\'ﬁ\\lfp p Ot "9 rU-ﬂﬂQ{.tH*ﬂtj m"'U| Weidy

r‘n_tJ .



-F__T PP\‘I NC"! P LE . vy iy *2\e f'.‘}.qr'h Al .L'- Celgn Yo h{r'll.rr-, e
”_v,,‘_ﬁ‘._.r-—"“-""""-"“"'_‘_r i o - . | j
oL om0 ke Ao, wWork prece, Wits o

"—1“;‘\;’:"
L - o, . 7 B - ll.( \I‘-. e ST A ey oa
i ity R the @lectaon  Startkecthe

L OF Kr.ff“ A

chones [

e Winetie ene b the Ao ckron
Ffl'[" oot o nl-‘| 'f']- il l--.r‘ e ad ‘(-‘r"--r"'l'i"yj (e
iooosed o mel acd vaporize, dy

f_ PO "( ‘h{- L"yr . : -{ lﬂf"' L’!h':)!.t' }-‘r.’.'rw-"f s fl".’?rr._lr"

e lu_"'-'-a iﬁ']" f , §
ik 0 VALUOM: Vorcwum @ v lgonment (0 e ] ik
ML :

- T condoumi nedion ﬂ_no'\ CIL-‘L-HE'#'I Coufcion of

r--'r.-ve_vt.'-'-"\ S

o dryon { Tnh.ll,uL 3 D\,i-‘u It 'Ilﬂ'f‘.(_' U‘IF_'{"' . “.- '!i ll"'-F'___ ‘fl.'i"f'lf‘i-_rﬁ-lr:.' ,E'

et

ratilde  Wih the «ir moleculer ; [ wly tork 4
kfnetic. €neyy) |

%

DESCRIPTIEON OF EQUIPMENT

e T

—

@ Cotwode - "The Cathede, (¢ Mf_jfﬂriwj C_L"-nr_')(‘_r\

and i+ [¢ u,sac\ Fo F'mdﬂff-@; £ f-*(--kmc‘- i
= Annulaa -Ofaf ﬁ'ﬁj - ke Prerent next ':]-‘("4‘%3

S

Catvode « Anaulod btee 7'ﬂok o Owevloy j”“ﬁ*‘{
Liog lirr{t C‘Lﬂo\ P”“E_"J'E_i"n+_§ '4[}"1'{-"_ ‘Al 00 Of—

erectrons prduced by e Coiveste.

() Frode ~ &g Ploaced of-ten the aonolog Bec

| == ) S |

amicde (LS Pt iy '{w'{’_'l : Ohu'hﬂ*—' k# ¢ A naol e wode
ul_-_.!\.:rﬁ o [JX ,-.-1. -4- e '1I_"“i.-__ Chorny ﬂ(‘ LG T o) r_ll O .'{"-1'\.&-'('!, ; {:,1 I: ;

{_T;'.‘:F rul"-.lrl- 'H“‘L ;r_ ‘. et C‘-.-- (;- i

e MAanRhC. lentes W P,
ar'l.n{"_ r"}&,l.f\;@_'ﬁi"r-‘f'lr.{'_ Ok ".'H‘{""l"-d-‘-‘ﬁ L'*i'u_tq-ﬁ {‘1-'*\ 'E'Imer-
Aviem: M auows —_— Craveasgenf = \seckwsns 4o

. pag_f A ;!.11';-—1 UTES 1 o NP oy JI.,,'_",-*H(- gle crrron(

i F"FJ'M 'F’}ﬁf\tlﬁ{ FF . CE_\’ "‘l.,l ! EL' ol J\L_ ol ‘ -r"_,_,f_!_(‘; o '|[ hf .q_.ﬁ:_\ {_ 1,{’[}{.“(&

C_GH, {_.L:kfff el 3'-1 1'|.1"L("' f-i e i b Wle et i 57 {—'?ﬂﬂ
beom 40 o - deLivtd [orgtin $ip 7 WOTKPCOCE,
. o il () €,
and TMPTVES” (hope, of dne - bel€S -




I’Ji-'_ MUL’%{_W‘?‘M oy d.,\ W*{

_— [ ko

e, \MAwE i O BA,
) olectron beamy mackhing I

r--.x.'-h_i.l o % Jech=re 'L ] E_lﬂfrnrrl_j Ot b,

r o ™ ™ "'Lllll.f'...l I,"Ir‘. .

pogetot

Al 1.\{*'3' P rl}'r L 1 'I..l'1_||I E'rl o
it

Pwt_ﬁi
mmemee ‘e Areloked vto 4 *
- P-r 0 BB Cndl -I'i{ A { l ﬂ_ h !. q il {{ T ?"IEJ ‘{:.r'"ll_r.ﬂlup

se  ChEC fre O/ L“J Ao, codnede fn “ b lfﬂr-.

!.ﬂ!h‘_'-{ﬁu |
mumrection or ?Ulef O & < V) be Vanted e,

| yawe [ g nlj [ow? O _{_Hﬂ .

N
fo Moo S ™e: h
3 AcoedEeradn W‘*’t’c‘_’j‘: (U”) {8 teo oy

| 3 rrin 1 ! -
> Rnenmy PEY Pulge. ixtes J/Pu',;m__z Jev
Chaoackerishic s oe £am

Materlol Remavay Te gt :
| g z m 'T .f.’ﬁ.ﬁl Ve, +1!1-jh ,_@6@% Ellf‘{ql"!'m'-':

‘ 'fhp['pjp on Sofuce |
.'\i':"""’tﬂ'l;\lg_, | '
| =2 v IS0 Ky
E"I{'C“\,"'Wﬂ welocid g
j 658t bitlioa Wt

_:’j {_—.- ) ..
pevditions perfurmed TS SO
P 2 ."nmf‘lf'-:mmj Pl Hlﬂﬁ'r 2T pen
" L=

TTMove | {“}j ¢ "H‘tl’“-l' P
| ﬁQti"ﬂ' 1L of (et r _
> nall o Wo ke ,, _ _ 1
Lt ;
= ; A prete sy

| ﬂ'i. b POl (o mf-*{r'm oo W M}
" ™ 1

| Limidedions — Not Soitupre, g foage, wevkpic cef

{ 'S-FF}DL“ ijﬂf Pﬂ‘lt‘furf“uﬂ T ‘L-{_‘:&H] I.”'lf.l":'f"{"-'f'}' -thft'-‘ o WY

| 'q {t"("‘(iﬁ "{ﬂl}fﬂ P"m-‘iUc‘pf o h“l‘f’,f.bﬂp.'gx* Ifn' b
11:?{5’{“:-1'{ L0eTy Cenfumptics hig E’*’f'f“j J

i

oF Machng.



A

A d N O :] L& u.'-lﬁ‘_f r-'I. head, (0 no taﬂ{-f_:_‘l( |,-:~n'rut ‘ﬂqu.} o'y

H[:"ﬂé“??f”f L8 '{hf- ':{~Ef-1t:. ] -ft.:-’ﬁ'rnmdl,?j ?ﬂr&(-ﬂful
"':Lg‘ ":u) NN tlwmj F"‘*"”'] rqh“* n 'Iﬁf”iﬂn"l{r]rJ {'P,—E _} |I' ,E

L

oL d

RFT’ {icovtion Gr ";Er\l

P e o

,ﬁ"l“-!""”‘ _k!ff"(‘;\ for T.'-’ﬂ "ki‘l.}t i '|lj Yoer [n '4_'"1{’_, QAEre|

nNo22\er.

EIU'!E{‘H':‘”
ALCO U‘EE‘C\ Tor ﬂ'btuffﬁ:j bl!ﬂq Wole £ ) NotT oL - mmh_
et - in the wﬂv\?iw?:f_(—j :

T erettvyon  beoun ‘moackining » {F e VE]%OEU‘E- 9
Ao Yo erectaon l]uﬂ Lr oboud 6o %%Om —

S \ﬁQLﬂci{j oF Cre chvons pm{ureq if a-ﬁqwﬁ heat
'3-&,1"'.{’%'-«"’?&"'. UL'}.' Jt'hfl. NGWPI‘E’CE, l_r 'ﬁ'f_c‘iUt‘g.’:ﬁ

| e Foed, J(l""'ﬁ.z- L""E“'U? 5“?”'@ e \ (s 'Qufﬁt'l-;_n:l— +0

- 1:'1'{‘ uﬂg’\ JD‘LT‘ :E\""ﬁ, W\-&Pﬂ'ﬂ(l E‘“‘”?l\:{ au eﬁ_{f\"ﬁli
Lae oum b-‘l":ld,\ﬂj DP-Q"}‘T}UMQH



-

| =2 PURSTIC  FRocF SSINGT

- A e

_ C
= |4 it a ‘-'-l!r\“r.i:{.r Py O ( 'f*ﬂf‘ﬂif'.'ﬁmq

P‘ "l"“* "l'_f_': N L Weots
¥i ¥ MR T LETAT e
Whigk LS moutded ks Aeioe, L e J.U”h'r

Fk.‘v' LA
Prashi Ffp‘jf*'wl.rj
o T e prs o caniestiy e pastc i vate
ate fnds JemiRiniched F'roriuc.-f-
Y __t"crrni' f;ﬁf_-';"f"dl f:{‘l“l]‘ L0 F'Fﬂ{fhrr’l F_f‘ ‘:iﬂfnf’_ &‘LE“‘E Pra"ﬁi"
T-Tr:scf::f{!'r:j - Er . Bucketr, H-u{-gmcubr'1ﬂ,.FD:FEj _,”;'U-”H.f
> Bue te SupHcent Prarkc fFo'rmcib!'Ll‘{y Pl
fxn B2 Chonged Ao 'rrecLul" patis .
PrOCRLTS  peethod of PlacHc owe 1
o ﬂc-'?r‘r»-l"j - _(_’_Ex{j"u_fr'qu {jpr«f-?‘ﬁﬁfr'an'ﬁjrf&)
) .:jg.EHfj Gy P"]“Lhrij Qv IJOE""?B
L Raw rode ol oo, (rrapnon Ij u.vac{ Fmt-.e%,n Poiche
% f_FqLLAiC{ _FW-IJ{‘UL" Umc{'j@_'mmﬁvcad{' plag 'EiLf—“mT*;’-
5| pue o hjgh plostialy fFomu‘er'z Plactc
W‘quf“sf; legyf <n€TY 4o be, thﬂ.ﬁr ut
5} protics mems o Cmer gy eratyeny Wiy o
terp. . | )
St 'f'f"’-’.ﬁi‘u"ﬁ"‘j [4t1e, pouct prrvessing (L nees

e |
'HU._H\D(_\ Surfoce. F'frai.fhﬂ?f:\ v
g5 of plarhc
| R 5§
> A‘U“Ihjl""‘lﬁb[t,-pu ar ﬁ'UJf'l:}rw.g L'-.I"E"__ Fl‘"l-'iU.{.'{-:!j
5| prectricd  opptinnce,

s mmmuﬂ{_ﬂ_ﬁgr] r*@ﬁ“‘ﬂf{_

-4 | qu_{-f:‘r? (Cjﬁqirg



i

_-—-—"-"_'_'_'__-'_ S - .
Types of Pactics e R

[ P'ﬁjm LA ;';'a' Tr.‘.'"l-*-""‘.""rrlj‘ i)

(‘ L
1 |

o1 skees | ' -
4 TLoSTEd J[ F'r Yo Sderagrr 7

I =

T —
|.II|I 1I
d . “L'
Lig el o 1/,4,3 el | '.."l!".r‘ ||I —
' WV ‘r\ 1 s B m | ll'l‘ | 'ﬁﬁf'f'r*-r_,’-"rf—:l- .’.-q1
-IJ.;}-"T 4 \'-'.ﬂd fl."] .Il f r !"Ir.'lll:||: i [ ) :,;_,.' | .ﬁlj
e shics 1 P le-thic s | Care el H_f/ (I
S I ] . 4 ! L |
1 1 k, F' la .Il—w—h_f If [ . 4'_'
o o ' — J procehics |
- l:':k.ujrql'l.n.j \ene. Pt j*’;’r'r\y e f ' o
i Yherol G :
o I © Bcehous ?\ Efo{cs St o el
Oigpropy fene, | & :
| : ILEFHI Ul 1:. Y qi".ﬁ.’ﬂ".'lﬁ_l.eﬁ U{*EH 'J-r":-"' ’II'

|
| 4
Pelwug : | FNGAr. U S .
y Tysene Poty<arbanade b ﬁ.yf efterr  Melarine,

i
L "

S,
i A U =2 {1 {}Iu—;_gwﬂ

| ﬂﬁm“’ﬁiﬂ-ﬂ{-{cs

| Ny long (Puln}m_midﬁ 5 o
A . - q.“"-:' "h"'lil'\_:_""('(,_ .
| o Seri-gmfrainne.  ° Ve Qo”jh H'C*t”@ju ‘51 il uj
- ﬂﬂ.ql (__E(w_,r.a..clill T ce.
| P .:.n,.j,.-u{ﬂf [Ch10ﬁdﬂ (Euc}

o Con-be CleoT ox E.n\uﬁ'i'\ o Coxr Ea_“ﬁ‘jiti srRevide
Ethnylent, mliﬂ'-;ﬂl- e Edote
m - Cherital eI Harce

| o FAexible o ’I‘wﬁm&raf‘ﬂ"?ﬂl_— o (joed

|« Wk Ericton Co~ L cent

Bocpal anhr {|e ot e e :zlt\'_eriLi‘ﬁ‘f: Il.ﬁ.ll

. Riside 'DTO"Dluqﬂ . 'T“utjh =~ E e #"Eq—?hﬁrm*%&\
PolntacAull s ..

- '-Piﬂi:_w{ o Treanclucent » Tough
2 _:frl'hrj “P*-E, ?,,"J'ﬂ»“"'—fﬂ_{"— .



g

™ :
g ‘ Therreo rSk‘J’c"r’mj Tms"{\‘c $ R L %

a - §
iyl 2Skere o Rlgid @ TronSluceit

w0, 0 S s o M ((@al) "C‘/{

. ﬁt_‘.‘f'-r.:ll, o7 Qo
F,_ﬁl.lﬂ hend . ‘H"“”'".'l - -Ir;.,-H..Ji e . npﬂrtm:s__
ﬁ 5 = ‘ 1 "
- esishesce o detormabion vnders foad |

ey J’m.-ej'h s Chemica)

Eoaviof  « Rigiod = Uedar
=3 g =N el (g,

phenatics

bahrd - Nt e * fFOOC .%(-frt.%"ﬁ*f;fij-’(ﬂﬁr_ﬂ_

Melaming Hdw{ 0 Dpn_ei e o Serpotth < urif%ﬂ-f"-f%i_
WL e e TrronSporent = Pbrelion’
fgies, o« V. ¥ wesithong

Byl - Eiﬁ{m{_ A Toxf_jh = Heok relichance.

* A Nen jre.rmdafm2m1‘m1l
il St ity

MOUL:ﬁ"I’_Nﬁ? PROCESS

L

Py ]:;;J rmwd:-ec{ n di Herent "_'J‘u:'jﬁnq_ M'EJ‘J"“U g
_; ._f[:.r,«ig:r._fyfn'c- L o TR P[WJ'WLFGJ“ I’WUWF; A [Ferent ﬁﬂ&ifcfr‘nq'
| "‘r"r“ﬂ_’,f_.hrqugé_i due ko their low Jagr fransibion
| -4r€rﬂf A The H%w'c}\ Plafirc (i Cited o WESN -

'-f_ To '~'tr_uiﬂk J‘rﬂﬂ@_ difeerent Plac-rer Mtwﬂ "J"-E’B'yfhul
F-*mrqr_w e u1‘f.{.;,;1‘4«/ ono| furface ﬂff’ﬂfr'uq N

5 uting e il crocroicherithis of pleuicr. i}

nje Con Mt}ulehhj

I . qlfl) ‘?.FHDFH i tL‘M‘Il"(:!"-i-'r':'j'_] 1:_('_ one, DF 4]"'\'9 hk““_‘ Cotymon
i ety Mekhods oy Aneamardting ERC T
. A ¢ o |
, o inades tree Step
| - ME!‘H@ oF the, Polymer > [JecHon
. Qaje chion % polymet foto o Aosed Mouid .




—

s —

The tbose, Sheps con be, athieved Loy e *Yﬁ‘“fr

L tocdSon r--*.rau’ll.{".ﬂﬂ RN ¥ ir-u"-f_‘ r
fny€c ]

_|.'_ el v |-'.!'F'L {7 Y f 11 M2 "N 'Fa-“.rw,:_’ﬁ.:'ﬂ _._f“
. |

L =

ngfq-w S8on muuﬁfrij
it O e N
Mhe Mouldiesy PVeeer Can be Comwmed ouk Wity
ertheT 4 h.?_-_?“rm'_'f':’%.ﬂ" o 'q“"-”“’""'@""-"-'r‘#""}
e p T Citon rﬂ-.:mtd.l‘rm\ WO -I.F“'f‘{'{-lf-r‘-'t.i;uv d-EUF"'IGPTc forr
venlacetent of meXay CoMponents Wiin Corporite
pak - <> T Ahig proces @ pre - Meatured
auvantity of Plosstic (tne, o oF ‘Chourne or
E;";T’-ff‘r‘r*f—"" o ?I:dc:{ in 4 IIZ,Q'[—*'!:OM hetlf o Dtlﬂr_:m‘"fr"i
Mould r = H\,r.';\mulit TELUTEL OO USvouy €rpipug |
As rﬁ.“avida.g\ The. preuure. Foy C’DNW'““’] 4"{
P'MH':, Enfn?ounc\- > The vpper haif m&c\ e
ToAD TR e e

‘nh P& TNE oA Feainees syt Dhe i
r_ﬂwg lr‘»ﬂ.cwu!c'\ . WUNES dye "T’Q lﬂci 'q@'rrfwm ‘H"é o
Frome the die Cowity. Pes
The, FWM £ an EZ‘;A'.HWP_ ~=en %E’ﬂ"ﬂittuﬁ Ferven
Moe ‘t'l"?}”'-“\_ Fate | Ae raadertols fp herd Jathe Moy
Und| e, wﬁlnql J‘%ﬂ-@,! (L Oudr ound Fmérﬁa,’rl_';a_h’m
g Gwpeke:

Ad\vunﬂlﬂﬂg i "_

" Cuﬁﬁf:r "\_ '|: {n 2. t': LIQ;L}} - Hi‘l{jh WO 1.'-)!‘»1':“ FEf-‘-‘q U':_,"‘Iﬁ'{}r'\
C oy llt;-::_ Ol e :{ * H l'-'.b.llr". ‘-{ wod H"uj Finlchin q
[ " i : it
ditfdve = |
. H—n‘rj'.p._ fqr\ t'j(_i o C.-‘Ulllf | ay t AL ol o Lo - lr‘r Hencive
« Mafn TEMEL "] (et Fﬂ E"‘l I'f.{i"'l

) jﬁmﬂ&mj operations pue Somekimes requive.




#

—

-

->

| Oylon
e ce PSR fo oL 1 ¢ N Farom meedatiely < " pLe
GFI'E__ r:mun-'];ﬁl} F Tt ]l'\:‘l 1 5.:"'1“‘-’"11". r'"-i‘HJ_'I T“'Fi ' (5 V.7l +7 Cil1f£

Wil o Loy FAE -
e Limth -'1—&_:[»{ . F'Tr-'l’\“ \AY Mfﬁﬂ_
i |

- .[_Et_f‘d'?d. MT'{ 'I“nl_ e 1 \I!l'm.r' - r'ff.w-u' ET"’-”"E{'“”’". 1_1r e

Troangfer Mﬁuldjnw'

I ",

TronsFe® mourding fsa redl| Ficotion of Cﬂ*’“fw’?fran
mouiding -+ - %_,\_,,;:;m&ﬂ@ charge. i locuded iro

. .{_—pﬁk Fer pob §ets heated -

Teir Ghonge {5 aytowed ho'Rrow into ot oXIfTE, Moud
by n_.;pwrﬂﬂ prefrure WEE tu_’nfr:_tj Aouker Plowce -

Tvic ackon ir done bya ponch thine moud derer,

Tve rmoleriay T be Movlded dr often pre-headed by

’*"’“‘“'T"F"’Ei“”y mekhods and Wene 4 ic deriped
o ?‘“?T‘Wﬁ ;f::tﬁ neLs odd --ﬂﬂ"@ﬂﬁh s frf:,TnFow;n?
Ciners oy be ured | '

| —a——— " [arontler ram

| l
G"-"Lu_‘ni.g_

"R "]t{f-cl )

K eckor. -pm

Qﬁﬂﬂﬂ'ﬂ-ﬁ ER MOouLDITNG >

N rrou.S e _Earwdumc\ A,!J‘ﬁﬁ} Mo opeTtiog i e,
bare of "%T’”IFE:E W ;én.uuft{ Cult -

|

b



&3

\ TN T Mo Hrifr‘-} LS m_LF{] Inte. oF |»u'|t.“1|r{t",lr1 T@,:ﬂ.l*

( . 1] - { ]
L QTL | ﬁ\xru'j" are wmoye, fed e cde ‘!.'r'-lr". .=:}NT"'Htf_frbf.

Mon) 'Id'; r".{'qll :

J?.IILF ﬁd\m .31'1 ﬂl{‘ —, ‘I‘JCI_E.%.LT %'(3 ‘__‘lf'_ ™ r:_!."-f.:* .’?I_I.Ib! ..I

—E=

-3 r‘f‘“‘l.t'ih'nﬂ FMC, |ower dhan f'pj CoMnn rsidin,

o e Can be, ,1ﬂm'!>p_c§ i the, m“-“ﬁ.d_' =

Extrusfon of plastic

Ex q"ﬂ{sfm s the bage of- ot ﬁ_chqj:‘n Fﬂw;r,.e_r o
¢ I widely uted for q.“""‘?-_’rmnﬂuﬂ—gc ound A phome 7

Thit proce.cs [ -Gl 1o fnjection moulding
feusd

Ex sbrUsine PWC&SJ (5 o Condinuour efew.ﬁm iy Wik
powclaTed POMET OF Monorngy (X -Fod
odona o Ejﬂfnéirfm Cnasbenr.

L)

Twe Mot len Plastic [f -Eeveed %Wij% adig Sfening
of the defived Jhape « ‘ T
The mdtenfal In groauler fym OEQC[,@;L_L\ET Wit
nefetfor  addibivec i [:ruoeq tnda oo Feod hugpe?
Which  £2eds dne Cjtl’ndtm ok M,Qw‘i‘mc{frq Maching
Twe, “wepper  Peothion i “ept Cool by civeay @{-m.;. wide
in order 1 ﬁm&'cﬁ Er'if.—ﬂ'!w'mmﬂ _ftﬁﬁmﬁ ﬂ{__{,—,r'i‘r_r_eh.ﬁ
r:u'd\ o btdc.kuﬁg e deo IUPFj}f Syrbem.

[j! e Lerow o

5.

t;- “{?.)..J.:.;,_Hn ‘—g\f AN 1:!' '-U{"'-ﬂ F"J"t‘."- Con Uﬁ:j ':luno\ PN
pacteria I;-ﬂq..,;u . Oliaderr, rx(m.\ F“T‘f.irqu -? h"r‘-y?’f;\ e

die, of r.xre,:tuj"mdl ﬂ“fxpr

The “Jorewt e do,rprc\ vl--»‘- Luwd eaely qprh'm%;cﬂ ;
o —otpey A 2 ke S
P‘:'"':J"l.":.;l i RO T e

v, B ] = — L AT S i_ e
H : 4 _“--.__r?

-.E{ A CA ot s - P p et
' k7 s | = = L_Jl‘f.__,—J n'l

dotidy | patbiom £ ,\ Pt;h”mj
{_nr-wfj-,jj[ F”"'?‘F‘ f"j l Py (-.vw "J-J—i_




~ [ % ) o = -
|‘_ iN | &5 J| M -_l"'.'l - FI- r. [l ok rﬂ"‘r"? "K“ ' T F r hael ‘Iil Py ¥ I'r.".
8 nd Sheed 1S known o Couea Artoring - -

o W dnis PR the plaglic Compound if prised bedys,
5 Lemies of hewted Wolems g (nuathrosted

= 1&_ [ e t\,I,J!.' {h \lir "1 '[.1,1-:_I ﬁﬁ"‘[,‘!“.:“_:‘ i I'.-'_-[-U{-,t:':..-l._ﬁ‘_k-{l "“-1_;:,_\':' .E]Ih«,
or J[heel
Y Tlalcliasee (R f.ﬂl"‘-ﬂ(“l‘ﬂlta_ﬂ -.59_} tn Cor I:i'f‘lﬁ._%;'.'r_m ot
“Caueezir 3 lﬁd*. Gﬂ-efﬁm] e Lg?“@p <'{ of 4 o,

——

Enfchinn  Youer. |

VIrYl Froer e, (liulase schote Shoekioy and
Fiimr oo dome ok o, uppliceution .

Causking process
o | Coukics tnvotver fnfredudis Qkﬁrlqe,{-‘ggd\ plach¢
Prdo 5 mord Ond aweving Thto Colidify

A 1n cendrost to Mold in ‘”“5\ xckrugipn Cosh

\
4 L A
rretigs ©n brmatphenic JWJ-U?@ T FHi dhe rif:{
otner e Ul figni

ot Force, 4o parh ne
plosHe e “‘he mold| Lo
W SEE PEre "‘“’*”ﬁ'“-w&*{atﬁy firitace 4 byead

dousn  NEOR When they oae. ok arevaded Femperaty
-_Eﬁ 'Hﬂ'e"_j gt rlo’i‘ C’qﬂdfdﬂ:’r@j Coip yee

| the, CU»‘I-h'ﬂ\j
proces] oo Er. )Dc:'l iac o Ve FDMTPKJF'P

- C}JJ —Hﬁ F'r-fﬂlufid:;j n l"‘-lJT"-']L:,e_"a' S8 P’T‘J{'Qf'_{'!:r %L\{— ”l\“'f‘tl
|I o rr".oﬂcr:wii"r ) Powdler ey - Sewvent  JSotulion L;wc* poo
Arem  frtooomold )
4| The : r{jwﬂé?{w'on Frrom '*-“Tﬂﬂ "'T_f*-'?mr'fcf ' {1} CitheY
| eugporakon , Chemiony ockion f--vc\j;- o exlern

: . & The ol prduch con be e ot
';ﬁ:?fifcnf»ﬁ. - Soltd (Heg =4 Tryomthe,




’T_FE,QHRH-P:T; lON [_\{']f THOD

—

._H’\'E’-""* "El{'-‘i“i'""im) A Nomber  of 'i“""{’l'lﬁ;"':f'-}.ﬂ_f Lri"lu-ﬂ
A7) r-‘un“]ii'; &y Ven 'i1,f."n1:~|.{’_. q.'-.“_\"s,'l '{"”.t“ T-"J ‘l_’.x}ﬁ;_h.gf 2 -Lnll.-,..|,.~_w
. -":f‘l{jdl_‘]l:al [ l_‘-} :ﬂ e ".'E!"P'I.Uf'['\-'ffﬂfﬁh « =% T ._1 |r I'-L,.-U 1 jf p% I‘"'."-‘_ ('S 4 rﬂTlfl

of duad  Theesd < e me o :?ﬂl‘rj '

A W Yool F“ﬂ i \EL"H:‘{{{" e LA O i 2 e llj Fi.-_;-_i‘l
one abovg the othey Lith o predeteTm r?'wc{ fpaco
A betwesr M ’“‘-‘f“]‘“ “the. lﬁ*‘iﬂﬂifj
brds Ahe fommfinn T sihion -

—
g preliure wir

| [ e e [ e e SR

1 -
[

Slodinn ¢ ernd
|

Maen, 18 trﬂ“Tj"H":‘Ol\uC-ﬁ‘_::{ {:'?:{4&,@ Hre
;_-.“f"nrlﬂn@l.- . From '{"""{’d Lt ?I'n uﬂq G-UDLE_UMFL{ O’ﬁ‘m"‘ﬂ‘;
,1.0 caclh of 4ire 4o Mmc:k hawer -
Myl 4 tad Formlord ond e
a4 “The holpw ni—,jedx VWen in oxef G ]
rext o ifﬁmeﬂjc_r' of (e} mowe (nbo Plocd For
Fowming ¢ 2 (n one vordation oF e Pt

UrreAlnone  Fooum infhead of i prefuat Lf fﬁ{*?’\:du(:f:\
Letpiean de Ao Sheets

1 VA | I V2

b
.ﬁm:‘l

—

- [ow mouidy E’n.@m— Qo-rr.-;r:ﬁ\

= e

— f i
il ou raout dfnt ‘1"‘“\ Totodona) mouldiny > "5‘”(\ 'J‘
. ) _
| moke. notton " JRamtecr pocets et ok Aot oplathic
potyrme®d - -2 Rokohional Moutdiny Con alfo be ulaf Rt

AaeTmoSeAS - 5 Fpom - (man prathé botdter o g
Thorooe dres - ”

E_If:i..r'll r"".ﬂU]dr'ﬂ Bt l_}j@;:& +‘.'| I"r‘lq,‘r,.;e_f ._rI"-‘NU.' rnf,-h- 1‘;.{"
bullk, prodGehion  Ond rotatione] moutding Fewou s

Locrge hollow " (Hape .




xS

GT'I" Y. OV [ a2 r""‘h":nr_!n &
1

5 Oy W ‘I - _'H-,L..I lﬁt.&l r r‘.-'

e L P Il'hlli
wo Kt LS \\f r__1~"|¢"'f\| f\-.\ & 'f“-f“-‘"x"l‘?-"“- F’Lv*c ,

FL ._;.- (b i % ik 5 i Il..f-.. '_I JI" -
| lV‘ £, :_l1 -tn-;» S A o

g Mean expruded “hoogh o die,

[ ; ~1|-..'.'._-.~-_‘ li._'ﬂ'l.ujr.\l L= '{‘“”"'{-';-:'n‘

s Il\ Lerdg e €0 Awo ‘“'"md- e

T . R P, c :\TH‘J e
LAY T T - TlT

Whrich  Cloce  SIFRUN T | N
1 Rl R AL oA -
T ‘i\‘ﬂ__""":.i’.'.*l"‘ e '.nf_tlﬁ_iw_c\ ‘Dj I{"re_.ﬂ 5"'.'2‘_&;::\

The moutd opens and e, Finiched ®rponent 1§ T
ir O‘n.;'?."f c1 If"“'-!:"“:‘ﬁr\ﬂﬁx |

P - tedieeed blow mouigin ?WCE_U' o Flod P‘imdc{r:
Shest wWhete €ndl arre Clamped OF the, @){cjﬂ beiwear

Lo aie and & Vet S uniformal eated aad Tof-tens

The Seflred Eiﬁa{re ic “then sbtafned lfj Hﬂwi'ﬁﬁ“t“e

alY beduieen te Theet GU"'OII "th‘i. Coveq -

prouiiis” i i eniii '
Laseinokig plastic  Compise. Sheets of paper
fabric . acbettar, Weed o1 Simllar moterialie which
ave Fhecd F‘W .'ﬂ'i%jf-ﬂ,_;‘r@?g“ o GQL!.JQ"—‘X Wi TeSin tand
borsed EJEDEI-E:*F'P"-E“ (4 Eﬁ hectt ang Fﬂwﬁ to form
Cormer<io) Motertayl.

Thote vorertoll o oo , I-PWFB‘ . ﬂ‘ﬂpq{{ VLI ina
uraffected “’j ootk o7 heal o (yates e hawe ;i
pocclniog  Cloracterifhic s Whick PETMi fL - J
Fabafcation frte J€oz handles, Luep . ¢, Fuamn ifose
ond mMmon other avtcler. J B
LominationS ove  Aace(fied frfo three c':n-mime.ﬂ
q@f)eﬂdffﬁ vpen "hﬂ?_ ‘F?‘FlLfUB"? ’b‘fﬁf_u‘l“ﬁﬁa. '1'0 EU]-EL_:{‘F‘IE
welin (N manvfacture .




AR

e . i—

|aiemrithion ¢ loeyed ot O-te 2 r‘:‘ﬁip/’.:‘r..r'_ Caxled
sondocd "|' RELTOUTL [aminddon - '

o [ Thote tored OF Presures beow 2% - kof fup,e core

Lll-‘l LA ':||\ ‘“‘" ol T N LI_ 1_ | leir'” { 'I.].I:”r_ ’

i Ilr ,
e O J, S 1 Yo -l-:Tl/rl""?‘— e H:‘a! s Ir FOlfU e Lomip ._.r-{:_l anrk,
| ',‘:-.1\.1[\--._.-‘_ b L WA R ['__'..T.f '-If'11,"f'{-f:_|" i e | 'Lr"l”'l'_‘!flb!{:" in l'l'hl"'z_.l—i[ f ,"ﬂ_'.:_ﬂr'
-:miw.- [ oun { fll' £ {:'m_t{n.l": r rm:f”'j.' ‘? hefe ( "f-,-:-_u:_:'{ T rn

qp more PMMen

- ———(uide s

‘ — Filrm Lobble. Hoppew
"'u", k. .
| L PlasHe ube i :7;_.."
| A r:; B | N
| ‘ i ﬂ[n\ ﬂ PR ?"ﬁ.t'l‘_""'_" ‘l" lr_lﬂ{_:_r ™
F of]
|I lewxjﬁu] air — Fi'rf‘ui
F"P? Hﬂ-“LJC]D\"kS of w

« | Bt pe rerd  plastic e i mouny Felds hawe 'L-aam.:,_
dvcperdfable ond of lome Plegers 4%%; e, Sakety
reproced obper Moteriode. e SR
« | mn-.r*t\ FHedd plofct ot :‘j‘ﬂii‘fj 4’“ ";’ff'“‘*ﬂ ever] -:F_-I—t.'-
veopie, "ok prESent oot Fotolking oF Moicing  PIRITTC
\pfrnese) n:s.nr.\ Ploltic !.‘_x.j Che hownd, u\r_rﬂﬂ_h{q" been Mmae,
Therre 18 A0 Lingle e of Plastic , rather Theve (5oL
\uae uafer'fe'c? o6 it Forme -

v | "Twete, 'pae, being Con j‘um;_rq g Neocrly ol Ard usderie s
inthe For™ of faminated Theel! and dubes inthe
form oF-“retnferced  platics




—— e — = — ——

| ' ' ~
5 % PP

1‘ ‘ .—_|__ I L -.-‘.'L

~Twa ety ¢

A frech .w-ﬂ-.:’mcr.gh

‘ >—dadiaect methed

X Pﬂ,}.m'ﬂj[ Chloride, bes been ey Much ~§fﬂf-€fiFur i—
w?%-lmtig yvbbey (N ciig-hn'bu—l{cq. st E?.l.ecjr'mm;k\/_

« | They o€ Lein ~U£—E—Z.t{ tn Todies, 'J[*QAE.PhDﬂ@_ hwdl

| F*.'*EC*‘E’J g %ﬁ'ﬁmwmum‘mﬁm o L'\{Lcj\r\ F‘J‘@—[U@r\(j
Pr.s vioion o -ovtomobiles file fn‘%”\ﬂ'ﬁ ane Byer
' Cho'{:‘wfrj '

. | A gt credit For o "Eh_gj 9oes 4o weseoath (o
Crepmiesd  Technoloay Whith hes been able. 4o g

O - omp1eAR  propori-ter of O Wide, mm"'«ev of
Ipfor._i"t‘{.flﬁ ! ,




_ADDITIVE  MANVFRCTURING  PROCE.SS

A——

What T F":d.d'l’cl}{g mmupat&q*j&g

.' . A‘d‘ﬂ Etive oo Foe Jr't_‘r'“rr{'r‘n:] I 1 he Formaliz f:,il ‘{{‘ﬁl‘"ﬂ'rr.
For What Uled o be 'ﬂ.';.l..li? o “rapid r?r"'\l'."“"'r- Tr‘.x
-'“‘*""\. Wihat 'f.x ‘[\i.“'{“'l.."ln.’ﬂti Lo 'Lwlr.ll " o I"'f F”“Fnt ' ( j

| Toe Aerm wopid protodping fr) s osed tno
vawtety O Indugtnes o etoribe o procers

Lo -rq_x-.d‘j E—@”-“‘"ﬂ Q. }U_,fﬂ,m 0% -ch{ TEPTLICn iy

beFoTe fFnsd rel€ale D:GI (.umme*rq‘q'.qu-{,.mr}

o | Ukt oF R —'ir-cc_.hﬂohzjxj howe. come Lo areqy (2@ o
this herm 1o tedequode and tn pewticora) does

| noke  exee C.Jb'hﬂ-a,_ detmribe Morg, recent AP {Coron ¢
af the jr’k!,c%f‘-ﬂlfjj ' | h

' 'Tﬂr*nwﬁrﬂenjr_f i the E{U’l‘li'ﬁy of e, Wtpot Fror
these, Mockings have meant -'Hwtyr ’4?”:&":‘&: 1§ offen o
| pugh  Closer Hﬂlf\'fkﬂ “he Hnay Prequet .

"NEED T
s | TatHany « AM War used Specifcods fo creste

JlcvanZation moders For ngc{ g e th,y e
'uemj dﬂuﬁﬁﬂ‘l‘ﬁc&' ! -

) || ,i"_ ?-_,; Nid‘ﬂ ‘-QﬂDLrJﬂ' %G’Ut’ r‘v"‘ﬂdeﬁj Caoun L}E g e r"'k""i!‘*.:_
HM?)"EFU{ —1—-?1%' am'l £ .S Wdﬂ'ﬁﬂrﬂjf 'n ol
undevstondieng Ahe. {rtent oFrthe dec{orer Wien
1:4'"{5'”'%.’3 'j('hﬂ Cmt.g?{uul. Qfl@._f{f,}ﬂ : |

2 | WhE  demine. P ae uicke™ and eatler Q\? CVe€ate
rand el pee ﬂ*‘fﬂﬂj '::-.wumv)nf‘ 'ﬂ'rzutumtd) 'f'f“"{\w;': €09 +{x

| Fuily Vaidere 4ve detion . ’

2 | Medels WeTE Uity enproyed = foppry tnformoetion

:f"ﬁcu't thod (s Known g the = £ wb Fomm At o funttig,

=2 ftmpmq. rﬁq*_ﬁmﬂ“ﬁ“ Prop€erties r*»w{-‘_u..ﬂ{ Haog o s

_ {ﬂuﬁd L"‘:.’. FTDPETH 11L"-"""d|l"_’f:| Lo 'EL.H_"{ "1?“ﬂ~j Cﬂufn[ I:’E',

a S5efeol ﬂ.CtD'-'ﬁﬁ\Ej- 1o hrow v-l-ht—"j L.mulu'] _éug_:‘rr;u%

Worfi< » ‘jj

| {a%s A0}



T e T e

a ¥ ( u e ! : L ‘l
- undamentad ¢ of Additing Monu FﬂL{'U'ﬁﬁ Pove,
. ' O i i '\-\-...-\:‘
!'\'l\_':l‘.ti‘. "ﬁ-'-,f'-f & -'.':|'-'.-".1.—'C1-.’“:|-1',i"l"':l“‘4.] ﬂ-‘,-,-'f' Wi |‘-_"‘-'r|"-i afeld q
Birengiona) [’.‘-"-FMTF‘} Fechn, fnay i omders 1o et
tort ¢ ar qd  Mcrer '.1|_1L'I_;i:r§_‘ ( "r":'t’{:‘h{x-{ QT“"-‘?"W . P*LHHWP

(Moung oo '{’:‘-J."ﬁ'rn\ @ R XS VTN [‘L‘E_.L!qﬁ Sk

o 5

j poocess sy
r ) UE{'(\ oy 1:*}[-.’*-— FWL‘-H.L.T"JT"I'DI_W I':"far:ir‘url{- , |

 Providep

- 1 F _— I .
eff-tcdenclfer Ger “Ahe A Ex ey i

8
F

AM  PROCESS hAEN

L i e e S S

Ppa Fruower o numbex of frkf"’-—r r1| had frove Rerow
N .

te virluay (A d€ced F-H‘on to 4e phusico
efultoant eoTd -

pisferert products Wi fovoive ke Fn difberent vy,

£

ard e diffevent degreer -
Sneay | -‘ﬂ:_m%we_*j ,gfm.?';e T*mduojrs Ny {'-"'"';j ”"tf‘lﬁ:
NIE o B for visuanizadon medels WWIE lomae mors
.IiﬂrnTw_x Fm‘gby‘ﬂ Ak SWA’{'QT "-)fﬂfﬂeemgj Cgﬂ%m{

o)
toy  tNVelve B dundng um erouf Spoger on

o roadions jrh'rw:«fj"\x)u{ '%e, taleue.mfw.{: rWCﬂj-

e | Later an, w2 WYy frvect qu—Hz_ Jﬁﬂ.n"mwt}hy :"“"‘{
| difeerent Hroses of the Bt procest but 4o v
| raolh AT TOCeLLLS f'numug 417 Jome Qlﬁijf?*{h.g b
| Veast “he Fm-.owmj «e,s_;jh{ Thepor. |

fas Chn

2. STL Gaverd _ /

5- Hie J‘TT'T?I.FL_'{'T‘QT Ho M“C-lﬂl'nr?_

y+ maching Letup .

s+ Doild

c. Rermovg  F - pact “iprvce o
8- Appticatron

| B 4




; 'T‘Th'*'.' tbove - entiong.d lequence of 5-1'1‘0'?-“-' Ls
aiaiainntes e | A xtote fo oy Bm e hnnf‘{‘ﬁﬂ"[mm*_

:1'“" be  fome vardotions e ['_v-:f.ndﬂﬂ{ 90 Ghnicin

-_jfc;‘lﬂr‘-.:}l'.‘jij Ts i_\...irnnl e i Bice ON j{"'r'.-_’_ '-J'J"Elvjﬂ of "'H-‘-ﬂ_

pottotony Pt -

Advuﬂi'[ﬂii i m |
- | AM provides o {_mio(u‘e bt e Fabeicate con nerd
Wit "n?j‘h vwﬁubﬂi'{?f o F%Exrﬂﬂ."‘.-'{y ?f‘.._%_fiﬂrﬂe.{;n‘m_j
features
= Q% offeTs o pady, of &‘_‘bﬁd‘f{iﬁ’" Some, Mpecin
.:Dr.‘.?oﬂqﬂ-}_-i' tive Wigh Wouow Consours oy .ma.!qlfﬂw'h'e:
INq'-{:!n1 Fﬂzﬂﬁﬁ'{’f Forr fﬂ‘%Q’*"ﬁM Cooling 24C.
=, Freat art EflJF’n xﬂ‘u‘ﬂ‘:ﬁ'ﬂ Coun LQ Db“f‘uff‘*aﬁc{ I:Nj-‘f,“'we Gle ofF
| e A Youke oy post Foborr teadion of c-; ased o
| e cﬁnutﬂ:{{mm rrethod ¢ - of many foc ctoring | _
= The Hee Tequired fo bifng die cvrﬂrmenfﬂrc r""-lTi-ﬁ:".lL
ie j-‘:.“{{]"“lj '"re,cluc.ed !a:j i~ ooke due Fo 4 €NoTroy(
Corpaciion oF the tiﬂi‘rﬁﬂ. Mte In care of Am .
A-fFﬁrﬂc.iu.b\q :f'!*r‘“»ﬂtj‘th=-}ch—lr-rﬂfjh{: Tt rﬂr;hu-u-.;;rn..;
tor be Fabricated Since & high degwes of Freedon ir
dé‘;fﬁﬂ (s perraitied 'uj the AM Aoute .

ﬂfﬂud Vﬂﬁbﬁe g uf_ PtIV\

M cot - - pe o
Vespre Temarkable Pregrers ndne doman of fm,

a yoatety of

3

arpects like Preduction (peed ity
feaie €.Conomie ¢ f’f?f*iirl'.fr'r:n & u'qlf"yf o Mabevials
Cotaen U Codion (nd-€ 5o Chc

= N — opfimad  bui|sh (Peed |

3 | ‘#.e-m{-wmy less e grwmone

Dl Decition ?fijﬂ“-ﬂﬂlfrij- ‘—’P'}"I'd""‘lm'l P yrleration

- R{xﬁ"ﬁmjrecﬂ Chorce oF ¥uw - padenial X TEJ'-"I‘E\"B
matenol  Propen{se s




®| poor forhace fini
= " 1% § 4 1"'1.|L"‘-
P Tu“-ﬂ" ¢e.Clina - uod Po & PTOCes (ing  TeqUPre et
. E"I.-r'[""lq 41--\ fl'f-ﬁ*'f!“'-1 [1_}?‘.{,;’_5.

=i,

Y I'—"!‘ftf.'r*- 1 (4 f:l.“lll U l"l'i‘-“-.j

5 poey Thucdumay e nc]'l h b€ Pomt Fax lfﬂ?”""‘*hi

Uia am tech 1‘-'.'?13'3‘ :
Common ‘ij ufed Teams CAm)

A rraee e
» iy r“1n'r-‘1-_.*r."_"ﬁ oF "k*l‘ﬁ"”l_f ilﬁf’-rﬂ hj —T_‘n‘:; -Qng{ﬁ‘j&_ﬂﬂj

Compaunitiaer uf_'x-wmﬂt\ “11-*.{_’ wn-ﬁc; fc O e | nj‘lj ‘1;-_,;,»4,&_
perhapr thic fcdie 4o the newness OF Hhe 'h-‘.’chy;jl
- 10y,
. It cevtoiniy  deer ek - - 4
] iy, A t\{?ﬂn o mmj —{h%ﬁ o
\c r..r_-.__..—j EUE?_. Wﬂ_w Uje.d'l ‘%Q cﬂ:;i_j, .
HoTiamde, | the mott  (ommonty olied ferm . i Rapid

profekyping « The tem IS app as, the key benefit «
re fo it wopd reachon oF o phycica) mode),
. Some, ofF fhe (ecp Canara onty afed Yoo fracrode

| Alreck . D Molnufecedoxfng IS ketop Mu.nuf-ﬂ_,{:uﬁn.;r
sndl rl:ﬂ',_@f‘rmn-{ mmufﬁoﬁ:&ﬁﬂj - &,

- The “Pill—:‘r:r-::u,-g_ 'Lp,h,n,# —‘l—he_;ﬂ ftﬁlle' o¥e alSo fpeed

and €oce | -*'._*'Mtgj,“ ®ot not - @xoctly divecl oy frchond

- e orfented moavtachuring i anothe v hevm SHEY
I [..F-Q,J;,_q,..@__g o Tnﬂff]‘-w%: F?‘."f‘c'"l'hp_ E__uu{r of E‘Jﬁ'ﬂ.ﬂagﬁt{nql

oftcr, o ey For e Ao EﬁHuE-ﬂ{?rﬁﬂ) the outpot of o

[_(-"ﬂ'-'I'{—DJr'?/['F_ rmode, L’) kP M@{'hﬂ;b’ like (ia-

I.T—I. -
. | There | Vet anctney Froue Waith cpogge; s Focus
= il i, VA

f/ oy| the Word € [olid f"”l--"""-fn;r‘-'i' Soli'a T2 Finvm

mﬂnuf:fl‘:-'%""ﬂ-rﬁ Mb1 hf:'!'lfq r NeE Fagp, e b"ﬁ‘[-:uh' on



3 =

- cLassiFication of udditve mmqua:{hmffnj Process

P -

N
. .4'1"1,-:‘;:r I:'L-"\rr{a' | ll"r-':\'(.l\' Al Sl & J[f:.‘lr‘l "?|"|'.f'| - :'-'H._'-u'.'1.1_ T: j'{:ﬁ'{*rl,[:cli L“'ﬂ'"‘rﬂ '

| rvester nog o -
F‘"“:‘“Fr”“._',.F""‘-‘*' that i Consadned fn e vas w0
sl Cie rq by e '”““-“"[‘;}1 e\ ver f’hj ﬁr;t:’-:rpjmj 4, cure
'~T radisye ?fl“llT"—‘” ¢ obwo I"""H u_u.ﬂ_c'rl- raction .

»{m.;g{«: i 1h-¢-'r.{ Fufion : K 70 Ce o Haad U‘“‘I‘l:-:g; i
4.'121‘*1"-"1“-?'*"3"'5-' =lieol _‘MH-L« ?mwﬂ:lr"r -{’nm;} Fe Fﬂn;{.‘q Lﬁfﬁq

,{:1-.-;1-:'.\1%\\1 'J.Eu'ﬂ:-‘J QNI fowrtre Mot ",t.sfﬁrv*-or"!j ¥

._?caﬂf‘?ﬂ‘j -'im.tf’n'h oy erectepon beoum - y
S| Me fenfol extrusion 3 provgeres Ahe doposit « Moderia

[:fj Ex"l—h'udt':’lj - fb —’[-ww:rjh oL Nezzle , -{Yp‘cmujj \rlle fle .

Teapetng the No2z1€ tr o pucktern Hoay procjveas o lptmf_

cross— Jeckion
= M afc'éﬁm_ J.E’{‘{iﬂj + n K*jﬂ’c f”ﬂ"fﬂﬁnq precess .
[_F:;fm_qgf- Jf+ﬁrg g FWCEI_]’M Wiere ulimde'r e printed
irto o Fauc]er bed in ovde® fo Form Ptt camg-Seckion
= | heel Yominaden « processer g(huat-dlepm:{ A layer of

| materioy - od- atime ; where the modefay te (heed Forrm
> | Slechey 2nemqy deposition ! prvcecres dnak Caytane.

ously deposit o mokerfal ond provide €newdy o pRecer-

Thok Moderia Jt_‘h"m.ﬁh e :ﬂ'rjj!ﬁ g[gpaarrﬁm “dt evice .

Pﬂmm&ﬂhi AU%OMQ-{{C‘ anfw

-4 f]r*nﬂr’,l.'ﬂ_

‘QTE "':lf"-"ﬂ“'?_{’_. ﬁ)ﬁdmg(ﬁmﬂ Fﬁ.'ﬂ"ﬁ:'?.{_ﬂﬂ-f on FTU('T’.}:_"\'
o S iy g MR
0 = 4
‘F 5
'__L_j Addi{ive [_—L =

ruldrackic Formaming




i, -
:'f‘ ' F}Mj e Sobd e ding - Additive & Formioehive J"rmr\\l
. o,

fi

-~ I T -1“1 o I_-1'|'_«.*-1r .{ O { panlatillve] Pf’f'hr‘ 1 f".'f‘rf_'-;‘ Teare:

l | one oo o Wik o gin qie biociq of - fotig MotCay
| L )
| | q'w’ﬂ‘?- ¥ 4han  the Fnay s2€ of- the wf '--ﬁ‘f‘.ﬁ'*‘.rt:q
By t‘lf"h.fr"w"_r.l‘ 'll"'l'f'l!“"h-ﬂ_

' sbjectect and ekl £ .
= | I

| d'fl["l.'r‘:d .l‘i"n{'r‘ Ilk b 7_’{'*!('*1{_“{:‘ !
L]

e | T rordroct . an additive, precels K the €ract

revETle, Indhe €nd preduck (f Puon toge. than b,

mateaioy wWhen it '._f-i-f:!l."ﬁ'l:f,r‘ll « )
& eakertoy E manipolated b thag foccessive
| r:-"e_r*-{—?rr.__r of T Ombing 4o Foam the, des fﬁd‘a%ﬁi{‘

e | Loty , THhe mormodivg, pocecs £ one Whewe-
Eorcod oy Testricking Boam¢ 8L
Lo oo Form M into fhe

| e cnonicou
opplied on o rrotennol)

d<.cized Lhope - - \
* | Theowre 63€ (gl Vg erc”“rfﬂj FUT%’H of %EIE

| Furdamental Folbaicodtion  proces(el -
o« Trese incyude, ™MNNY , Luwming tim’nfnj y Planning -

f

'II ._‘:U..Lﬂ‘itj ? Sr‘r"‘rd”ﬁj r Ep 'JD.feT, C\J‘J'r'\."'l.ﬁj ‘h’hg_ ke -
| L Ll
| . e e e I
. | Hybride MoimneS o L.j i}'u.-c O Moxe Fob=icadiag
lll PWL&‘T{I arre. @ifo pedfibie .

. || fov ©XOMmPle (i PG pre-Lr Mo king 14 ([ Commen
/ b g€ o 'ml brfd of fubtroctine and ﬁ;m‘ﬂ-@ﬁ:

|

pro cecte (.




4

——

am

L ] ) RS .‘:ll & ._I':- U i_i {_: L"'nL;U {\r.hl|{ al d L{ I‘h“ﬂ'

e

o moyternal
r _Il,:.f 4 open  oddihivg Ffﬁnrh'up
Wiith {m,ﬁ'n’}*f (< et Fyop
FarvEntionad MoV foctuine
.}!;{_I. Mot mﬁcv}i'rrf_ Aooim
__,::hj”,:;_{,‘ﬁ-. £ f"f*-\*-‘. ) j-{q » Brchone ,L"‘th)
hﬁ key of Setves (€ sy
o Ao wquuﬁa Heme 1:5_{
Lomparatively  fhouwe
fn—process Gonftsvction
Mmod€ ey Preperation:ls o
lirmple, pyOOely
« | Moreron Sendity end Poct
helsht 3%&&{-5 affect
E-;'Jildl 'Hrﬂﬁ-

-

j?f--u-u;a'mfﬁc_j__'_i Between AM 7 CONC

Machine |

L e

CNC

¢ |_lt,_i,"+"f:_-{ [Ya [¢_1[_‘I_;,.TJ.-. AL ot —
of ™Mot <o)

" L—LEL’.'-FF.'.-“I UFDH‘“‘. CONY-LNH ona |
ronufol fosing but Wity
difFeTencd f‘h Cortro reCha fp
. Requai€s _fn}-,hl:_rim+?.4 q“l""f'r-:.
yrten (oo, Siy s Fix e ang

* Multipre JSetvps o Fereyiy
ﬁ"?ﬁ”‘[m"’] before Obtaining ~
Finay prodoct feading Lie
legy - »

o huch Foulber FW[@_EFFEEE?
¢ CNC [totion prepxatior
tr oo welotively mtme —
Conguming prete(s .

" Feature count ac WOV g ¢
fﬂ"(‘rﬁﬁﬂ'ﬂj J’Pf{iqlv affeq
build 4ipe .

o Ceorponied pNE, OF

}  Dperhon -

A poctt Aex

Contout{ -

d 4o vndleny | ” CNC pox

worrpina a0d| distorfion ond
alfs sccuTTente of {ﬁ:}?{hﬂt\

Ii' D'-{'E“PWC'E--.'H'JFHH E TATE Y
mandatery fnCase of

et ?‘iﬂq of PDI*‘F""“&TTB CNC mo{f-hiﬂf"’:j ‘

w1 hawne bette
F‘ﬂ' \ f_r h f’;_.{ {L‘\d.-'-_l: mcﬂt N

W"Eij dig '&"ﬁlﬁ‘{ﬁ‘ct r::t.n‘*.r--\lr

P ALt L'\ l:f:j [



Fe

o A'FFI 1 n"rmri t**f DE ‘ (6N
CRAT MODRL \ERYE-L oo
° T ¢ i_‘ e A% 'Di'”..lf:‘ me'.*__ |_'|!_rr_{- b rencty 3 Ry

. J
il I‘| s T | 'l.-.n_‘l_ll ﬂ{._«‘,f, Et‘!ﬂ | {‘\F'—-L:-'"I,r ”‘F’-E:"LC' _{_1’( e ]. 1{ g_l,"f'_{-r:
ard 1o ConBmn h"‘llJ""E. des id ot 'Ff‘h‘fi'j havo
2 il 3
¢ reated ke D Sydtem -

e | Thir fs £f pc‘l‘.nw ‘{mfmﬁ%ﬁﬂ% for Fﬂ“ﬁ"f U6 Prode,
‘ des Ljp.:-{{ o f‘mfm xefhetic,. Funchon: or gt o
fntricoten d‘e_‘gjwp, o FuiBl fanet omou
Bequirenents .

‘dx;uomv_ﬂ gt.,’ecﬂ'
. “ﬂ'ﬁm n“h::--'l-et'}* o CRD §stems neecﬂ o E:Q
_oramun (o) I"rﬂ‘{“ only  OUmack 4943”!3!’19_"&2:‘ W1H1m

the, Jome but-aito fo obnex defnu'r'bmenjrj like
oL u.‘fﬂx:i—umn and Mark et

Twusg 4 dnewe, ¢ onedd +o Creote Objeids oo,
nn de‘s"jnf For viruamzohvon othes o
Ppoﬁg WY L:E_ ot r{fﬂﬁa 4\ 'fhg_ EG.MQ

fﬁwrwurlr’ﬂ'ﬁmr

¢ | Tom rromer i e pager entite) Wppekarie

of- J"‘f”ﬂ“j*ﬂﬂj"”kftj (N l.ﬂ;-f.’- GHon mn‘ltrimq |

} Ghogouthesizer dnic pececris, i;}.J ( o i . e

| pespie cannot viswize, ply P
F’TEn«I_— Fven {.fltj-{ﬂﬂr-j"_; -:.1 1,"J[,m,1 ! t:wD1«.ti' o

| ooy Wit paing MAREn (] Whe

-

i
o

i
{""‘*li 4
LHEL'{‘ (i ﬂﬂf




. S

Mo I«'fnu\ P € Cao H,"T'rr}'n%f',un [

1 Ci =
» (-_\ \._1,]!._-'\1-_’1"'!‘]”. 1 'I||"H". LAl -I"Jr'?,r‘f_1 el "r“”_f'""f?"?.'p”
I '

“"'Lr"T‘i""“ﬂ'q ments  requre o Physicod mede) foq
- || Aoy o0 { 1..1:‘ ey | . A l Ly W_}"J/r"x"n"". b
Ao AT | 30q s R (2.
Pneat ., f

F“':i"h"-“i o o clSmant oF 4ne r”‘"ﬂ‘{ﬂ.r{ Bt < Vitkira
I iod ) v
| '_'!-1.‘..: f‘":!' I:'*I__H" ‘Jr o F"ﬁ"i "_[u.'_f‘l '{'ﬂt-"l[:}r. m_).j Eh {_ﬂ[\ I;_; P:I1JTI1‘::L{I :
r roduiea r"'ﬂ'rﬂtﬁl{"m o orevthuwes e oo
I " Z ' ; 2 P . :
o qﬂnng].l FeoT l""lu;:."-at_rk,'l_ﬂ C'xﬂt.ﬁ &_li\b“f-» T4 Svern

Lofnt Ahe GCkU PWD{UC{- b€ fomeg oviou Lkl f
AEROSPACE  TNDUSTRY

o | With the. Veovious cctuourtager {hdd BRP Jecknd|eis
mite . (€8 oy Aroduaad thot hign VoUUe - odded]

i C:{{.Ldjc'ﬂﬂ [i[:;{f_’, JYH(:’, (LE,WEFW:_,Q_ fr*c{u_ﬁ:rr. L'.':Lu?f_
daef E}s{d.&fﬂ Indexmect it even —H«"ﬂ(ﬁh ke
niesiment (OSTS M%Y be *ni'jh-

. ;—. ThE€Te OTg ﬂ_buﬂn\&ﬂ-‘: exeaptel o "cha Jre o TP
hecrnorogy fo the, oL €rospoce, Eﬁduﬁ-‘ﬁj.

o | The Foreel one, o hew fxmm!af;;.

no, erecheicay

| -> Design yertHeodion of o A _ :
Heneradors A Eming wemtiioodon oFan Componats
for Fenjes -ﬂ?_t}ir-f‘.r} Pm'{o-h;pfnq A Iniek 1+mu'.hj

Fr g Turbing T::B;r'.{-; . B Fabarlouodtan of frigint -
of {"_-T'{’lllffiid‘ 1'.=’h’\:n?'lu-c_{{gﬁ ~Con g ing ¢ . 3

~ s ‘fiq‘é‘.fiﬂ'dﬂi\ q—a Ule -|-=|1~|,I¢=._|,-_{ Lom q,:, ¢ e ke ‘h*{

dﬂt:jrw— vera ficodtion mm-{éq .

' Tre 9Mery { Made, wp ofan @xternod

i’*ﬂum_wﬁ and akovt V250 104 wna | r.'c':u_qﬁ.{ E




| -

N Sock  (om ‘PL(‘\ J---.‘r n{ oo

AF{—"L! -‘:. fl_“ "h,hi('uuh.ze :

OV '““‘l Crom o dﬁn N1 N A ’f“'”“i £ -
g decicled 4o Gomn Be Heshog

L Tt ' l.__1f""._‘i'.--':"""
Y
AUTOMOTIVE LNWJTR?’
parots ".‘rrrum ( 1‘1r~ar|~:-*-ﬁr Goasley Houl r:i-lj fovn 1}@{1er '
W’ﬂmh}'r

J
'* j?—wjn ger el OWRed Mebrir'S [om o -fpend ¢
e -.»uo'm?n- *E‘H"l‘k of o [_crn.n n:“::rnrlex' qu-a-lﬂ( hhul'
oy 4 Kot "'mo\ FD“"F“"F ._nT \\ner m
* The CRD mode! Eor dme, bhousing woy ﬁﬁrff’h’ﬁi‘merj
Tomeler g G['Lf-zﬂLAl-t 'jrk‘u’lji_{q,ngﬁ
. rug,..l wanted 4o bulid o 1om’ PD“T”Q o C'-"i*EC'L&..Jr‘n@‘
detion ofF tae and difitolk fo Viluoiize r
o \Jul L-JCLF‘JF‘er —I"O Luild @ Lom - 'Pﬂ_"ﬁ:k 4o Chﬁ%%dﬁjmq
of the,  AD "’*ﬁ*i*‘e': wnd then Ufe the Pourt fyy
20 R P ggmq Fudfef
FF‘“H—DL P @dumf‘*(’_ﬂd\ 53’3"11-"‘&.'5 Cont=so | Jusfem
" m_@ﬁr; roterf {0 mowy of S divifon Bf fi
J:),&-,mfﬁg o rﬁfﬁij‘ﬂj -1-m1 ‘the, C_ﬂ"’ﬂ(.ﬂ«ﬁ R, 1o

be, Frtk fo MaTket: ) |
— norce  EVE Cr-!nrr\(-.::'f‘”:_j -l—j‘ oM ave_ i
. Forr € — e

oy eckronjcs fobSiolioy was MMAVeA f (e 4‘&1""&0[“”‘
o 4‘1 . Jf-:__["{ o P}"’Jj(—"(_,;j.
JEWELRY TpusTey
(—,{h& J't-{'_J._.-'J-F-'.I’J’_:j Ef"]quﬂ,—'{—“r;. ’f’tﬂii: 4‘-’},‘13‘_ t"\\.'“ﬁ_'flu'l
Leenn Tregasded 08 one “whimit  heovil Creaft -

J::C’;fuox ﬂﬁdl ﬂm'\'t_xmquﬂ 15 jt f‘:f”rrﬂlng{rﬂ”{‘ﬂ‘
—(*'D de, BE o ‘Moalhing, (n- “he. Vatnou( fadyvidual

-.E’*‘t’“fj{)’( of J#ms *.rj &nujﬂ-n—_ M*‘-‘ﬂbm«tﬁd%mnt 3




P

= \
The ¢

OF L:_r' || {'f‘lﬁﬂ_r1|n_l~; if:-lr_p‘iu:_m..?_a.-_..‘?. I-',-]

Il

. I . IJ:m\f'l s o h|""- bt f“l o -'.'"1-'-' r"‘ruj Lol (e I{f. :.1'r|1l.*__fl
.? L W J | :
| ,_] 1 '01' "-Iill L"i i f'-|-_-'!l'_‘l 8 f—] hr.-L'L"'- y-'.._!l!_-_-_w-:;l. s |.|f||1r’+ 'r.,!..ll [‘.f
pu P | | 1
:_'q X 1 i - . Lo . A
| ? ..I. LT U (444 k.‘"lj'f_ oF fnuUbacdmng ecknolay |
g @i 1 | J

e, SLAE b Ufes fo r.'_i—‘f.|’€-q_;u.-.l|r o
Illﬁ-_-'ﬁ_.t.ll'l:llua‘[j M'—”dﬂﬁd—r

| . .|.,.“.'::':'1'-1 7!1’11"“-{_1
4 | ?

L= J . L ‘.I ._
ke, e

| A Y
{

e WETE Ufed qu ok T”%AFWﬂ Lo ereoto
1 "'“t: I"li" kN - NS .

’ _ B Te ;1' L |’ _,]ll
v yubbeY protd ¢ For, Mot Ul T'*’ bl -thyd
. ot 'E‘r-._*:_ﬁ

A€ . ) : o
lador \Wied in Ve et~ M'H“ﬁ'jr
e €nd Ffrﬂﬂkuoﬁ =

W YT
prretiows
. Apere wert Wed af moder patteny ;}0 creade e
Ukt rMold( For Molking i FQW ¢ Ao WeTe
e uted 0 vtk takting ofthe, preciou met)
and - PToOUCK:
ATES frcnibe e = filrds { A reniteshee
| g an  FmETican clie,;'ﬁn Jﬂﬂﬁuj{'ﬁf-*&wa
I q AFhD Mogazind - [+ WoI pubtirhed ard
Ly Jonn Erenzol for f?.ﬁj’—; 1qgl-ﬂ-'1c{ _fﬁmﬂc.ll

Eﬁﬂ:'tﬁﬂl
"l—rtwdfﬁf?- (e —19¢7F

N . o
5 HGskor sF oo | 9
o ?fnaﬂr;j " O!DJ'Q.L"LL'; r::u,e“.‘:iI Ei.?”d'l,r'—,c)_,:" L ;‘r“.-rﬂ-{_..r

Jevel of vivelT Iikeraey appticallie
4 torreey r“u_-é—hw.-n_j_,-. = : 7

(.28 .h I'-H".';_.'{‘b'ér!:"_ iC RL*LH;JI;HJ (Eerar g

f -') 1 & b-.
by B sra il
T, Gl 90

= "o N9 e

papid_prottypmy wedan  fpp.

—

QHF'I'&, F""t'-"-:"{”')"ji'jf"-'ﬁ-‘l 1L “”II“‘.C"JC‘”'P'!-_:.'JH oo flﬂ"l:j‘?l"'-“’r'“":-‘--'
e :i_ﬁ?:m-;h hn'f-gurrgfml Ploveon ' e g;nu{?h?q_
The dechno L‘.lj?ﬂ eroble one do eneate @0 adom -

, : A o he
A ol Vi€ w Fflwi"ﬂ
e 8 in o dhnee - oli meN_Ia o , LA
e nee Poese rdadion Ob dhe 422924

._‘l fed
|

Qungeon o 10 ok &4 C
L‘m,ju,n 10 dhe hunﬁ.



v

oy = e e A A Y
I0cralneernicn  APPL eed TONE _ =

ﬁ\h {j L ':1 L.noo H-f'ﬁ‘ ry :'!.r..- e N -r‘]-:{qbﬂm

L. el Co | rr'-‘]“-'j'ﬂ:\?

fnadihoro |

o e
o oDV

of The SDOK tovel s
Il"”‘-l:tf"'l,rbfk[ﬂ!.'-ﬂ_‘"(j Priot a1 trsed f:{‘.l]

Mm-llf - 1"] pl"[llr.':d;lxlq L% s !f'f‘t]"l-""‘ Lprra
oyt RO N
s |
4 .4”1'-‘4‘:'51&-"{ et WA Lp‘u’i{{iﬂl ?l"l.
F Rl neoming e oo
Ergioeartyy ebmnteld P00 et
_ : g
Rex il TOOL hu'ﬁ Techma ties at .
. NEaL i I.\ﬁi’ JErH.JI}'J

g }*«*._ rig Mk 12"'-_‘-47. t Do <A ¢ bt
) e : L e f-x'”*'jn' . -ﬁJ -
M RTRRBLE bl i“' ; i

"‘1‘1_1":["1':!.“' =, ,
(LOmecds e |

l“rmﬂ AN K
top Lo foad ion: ™ edhorlt and

]I"{pr-r-i
r_-rr,c:f W01 2y,
H;'Ilr\:l.' L ‘rrl‘] ﬂfwlﬂj-

LRl mlt ll\-.lfd:'{':‘l‘[_lfl'ia '_-!|| f'fh{‘l.!-q_‘-'.,&' A | |
anend Anenstt of Yoodpq's

* R {fla“-:f‘u‘-“ﬂ‘ﬂ'ﬂ dhe (u g O Orp
I‘I"ﬁr'.u{)ﬁ.L ) P?\ Pl :{; ces dhae ook e comes A {
: ERQM;% priche £3 10038,

Atep netolente kbr Mmante _
Qiep nES b, rige- Mooy

ennineans 10 ne loded, QA seiplLines san

ne Lean e e LS,
webs poses) Roprol - Pho#b&a?fhj Syddem

o fapid prodedyplog manfaedering (@ paM) teehnqus
| has 8hODN Q high Potential 40 redter the ¢jue am|
ot of produed Sevelopment.

® 14has Leen aonSidencel @y one of cnucian LrokliTy
dool e {0 _P,szmm rranubattaning.,

o monukatadng  Tedsday T8 wmﬂu-l{l 4o wono
dlgidortzadion nedwonk and [io el za 00
| : : :

* RPAaM dechrique uaing 4he 1ndercned Con faRdhe
enhonte dhe olesign onol marupatdwring prooludl]
| Speesl, AN 2L0NOMY ", 0 L @3 Shane 4heiRP

f| PGl b e,

L] > y b -: [
Wedo t’f-‘;-ﬁpd .R [. ‘“*-f—‘l ML have been geveloped 9%
Empw:j{’f“{ A{a LFHWFH"&HQ ﬂfmlﬂﬂ qi"rlblﬂ-’ C:II“LC'!\
W‘”UBMJ”HIFQ bor (@ pic) Pﬂﬂﬁ{ar{-{\fﬂf'na,



in erhantes 4he mw\fﬂﬂlni;ﬁ;'l' b EPaM l';:rn'“;*"r" =
| prove 8 dhe Copa iy Eigy Gf fapiol privcucd oleve tope sy nd
e o hn‘l"&f‘j ¢ Dtember rial, emalt ancl meclitem Q12¢
£FNnd e f‘-{t_ffl-; \.

Fleceible Mante H\_G&Lﬂ_;(_]'_l‘a Preec e.:._t

e

10dao duedon

’ ;.Frifqi[;u? N Bi-c'-‘hl”?":j
antuf 4ex hnwu{pﬂd tell.

® s ,'.{” Q. "“'ﬂM:Bnr¢m_fn. g:y'i;qff'm hoses, ©D Ve
5‘11\’11&:“*?'"1 M k0w Jdoal s, ;r-j g{)ﬂi")nr[m.!l; Tﬁ&ﬂ:ﬁ"(i’iefﬂ
comPuden tordand with auSociated .gi}.ﬂ}‘:pmu {;Lmﬂit:n
ob audomadic Moderind ool iRy

*EME conglicds Of o

P enoup Of PAtessing WO RdodiDng

> jepen (orne deo| ) 60 automaded modesciad handaing aeol,
Roraa® System « and . |

> pordapl led eompudert Sdem.

Tygpes Of LmS

Tre (v fan be olivides) \ndo thaee dypes, Ty ane

:r-‘!{"'h':r"f" e |I,:7_ ir"'ﬂh'j'l 'T}H*f-'ﬁ‘lﬂi._*l-"'-*ﬁ

¥ pecn | m_r:mu[;msﬂujtha 8ysem
= Mmuj,qqﬂu_d%}l :ﬁfﬁ" ce . )
> Heaible  mantfhedeting Lykm

apeciod montela tdeatt ddem s

® The SPeticl r“r&nuﬁk&um%.%ﬁm e the leoud Meaible €y,
-Im!,;'am_ci 40 prodiece cnwma L mides| pembert of diﬁb-:"‘hh'd'
pan e ad hige prinolLiedfon rode. _ -
-|'F-1"|E bl Junadion woul A Leglet dmn 4o dranttel Lne.

- Funckion§ ok FMY .
o/if o FML, nunber 0bbuncdions will be Perfoemeo gy Bl o)
Eﬂt &Mcm!&'gu{

the majei LYybsymens ard hey ane fnde rt ce penclend : E
npenadfon OF dhe endTne &xttem Lased ©N Fhe var DU

manteko ctunlol »




’ﬁ\‘w OO Q‘rl\'.ﬁlw'm{ Ol FMC ane, T

> priocd ed gion eqtelprend & Ceoppold SHidem S

Le Mot o inf Q anct “';'"J ystem @ Ate4omadect '?I'i"-'-”ﬂ'f ang
ﬁg-ﬂﬂ'i‘{"l_{f\ | a :.,Ig#-q-. ,:. r\,hqu‘[.'ﬂ' {:d:fiﬂ' ?l’} J"*-'\ Pf‘]&f 4

la e hip nemEval ond bk ‘!:"1 Qladlons ¥ eDmpuLof

pondnol  SYidem.

Aolvandyges opFHL | Elecible
® The cDRNPLMY destgned nr?rrl fmFle*":‘f’:‘i F | h‘:ﬁ?
manteyecd wrnifg opfens ¢he fotlowr lenebIss
> eqreaten (OLDwn Pnpntgcd-s"_ufﬁ: [ w@wen wWo "Tf‘\?-” 2
ﬁf‘?{ﬂi?"‘@ epceio fized eoltecodion "53.'““" '5“:)’5'
> erneaden machine €bblafeney s Fewer mochines, tey:
b (boa tpate anol 1es¢ space Bon O peradort Movemend.
= {mpaoues| qua Uty! Leas wastage b ecatrse on-
Line 3au,ﬂf‘r}ﬁ alUpws imme oliade EE:ESIM&G%FH
aclitadment oF the T"\L‘Lnu.{;&fq‘uf{;f\@ prioceas |
> 10 tneosed System ﬁm}aa‘d’q: intetligent, cetk-
Slixgnoeing condrols olevtease the Hme negudned to
| olendiby and eoneed haro|wane PaLblem s,

|| 01 ¢ aclvontages @] FM&_ |

|'¢ Sul, stondial Pae-Plannind a.Q;Huhfa i< ﬂ(i’(‘é'ﬁ&ﬁ{j_

o ruPen ive due 4o Rophisdicaded mnu{,&&twdla '

syatems. '

" TeCh Lo4icod  Patlleme. & 000cP eomponend PosiHn-
| ?"‘16 arel Pﬂi’.’d €e Qef'mfhd ne (\Q,g.garﬂ A0 F” OCess ™

| eom POhend.

o FME&s eompletify and (ot ane fiesons bor ¢ ia

| Qipuy @ €cepdance lor] fh_r‘f.udd"q.

( COmmnent Lrgines n h

® The ‘?ifl_ﬁ._-'ﬂ,l‘fi':?ﬁﬂ I f,l._{.';’f"rmuc | ﬂn (onene by Qnew Pqﬁ;{ur{
dendt SV Sepa wade My 0O KefedionN s, @ .

Yiuadoded.

]




T
e |

Wﬁ"z{ ff}i\'mft kS aiherns qoan apfrbach Ao
P”““m” otasll‘]n 1N mlmf:h romfanies addenpd O fedyce
LQF'-?'--H:' _i'i;lﬁ.,l,g_ I‘{I-‘f}l;_l_.-ﬁ{-cﬂ -+[‘ l-a]‘t_;id ) (e F;1MHL;F pﬁl—o
Lfl_ mduj{[mn{‘rﬁd d&-’.ilﬂﬂ ..d;'.fplirwrrr.:?nl - mnrﬁ-f,’w*ium;nj

odhen ftanediond 16 dhe pnmpm}j

ol £ II;'rralr-,' q\t&w“iﬁfg e
oapa Lol #idied O Nea 0 terd

ff‘ff‘

$hE <

ket O
e ep il RS
Cj =

' |k

|27 !

- olesran dp ve (bes b ners
aro) bu;{_ﬁ}f Fante et i p:]

Loy dhe eomPas):
oAl Of 4hex heant

Feh

.:P-i ek Cam C_[-«,ﬁﬂ L Lde A O Pﬁ_ﬁ;dt:_{q g{,ﬁgr%r_
funedion aly, Lt (& allo

ot O ﬁmqr{’r:rtgm me el
manepaed s e 5 astemblabl @, ' pecd abie s Aeia Lie,
e, Freee 4 g feo 41 ang Ra ke

Q€ e alble watndaine 12,
"Xl addidion 40 d esign: Kot R el
otinen Obj@Ldives ‘qojude oesigh BT
ton Lie nét.le, arel SE3ign fort 084

B ELan Lon [ike qi}d&‘ nefens 40 he anmm o bger

Fps beaf canukacdisnes) 0 ma cases, G preclueet €20
fnuolve @ Sfﬁnmicanﬂ cosd 40 the Lusdomert t«}é@mal, e

wd ﬂ(llmrsi 5L aaly
1;:._1”& > Ql.f_j??gf“;*

¥
i &

pLute hose price.

® The !"“le,ntnli;ﬂf-'*hﬂf'ﬂ mitiad Iﬁﬁdﬁ’ﬁ *nejcle Qenuice Ol
I ad Vi LuazeORED NLUHPFHL%H[HEI 4o o cessive”

! mpjn&@_.nmr.g s _gn_gl -.QE’_.I‘[H“JE‘_' totekts

o p prpduste coul 1€ o0 madon baedort 10 aledenminit] 4L
|Lprngs~.am*_.im oL etesS . oL absetsTe prite ¢harges] Kor
e Pripol wud and the Pobid magke 00 Tt

Cﬁ?ﬁ*‘?“,?ﬂd_‘mﬁﬂﬁ{& [odhe
W (adhe 150 prioo eced o0 ( oudhe

Ll;ﬁ"_?_'&?,gri{'-m o 6. Heaser
Lged 4t i"rlﬂﬁl-ﬁmdifﬂf Y ntembert Of ienhical 0 e el "

e OO AT
o Theic (adhéd Gne ol
o The cOPSON fadhe voost

v foge o of er|ine fadbos,

art deve lpped v bR wnidec Shates
E-:‘:ﬂ-'l' ox E‘E (oot ea ;,-{] e ged ol o e e S D 1560,
e the Capsdon & ftmnFﬁ.*‘ Gadwe contisks o o bes ol 3‘?‘”"’“"
head Adet k. OF A > fr{lnﬁ(uﬂ? O 100 b © Eﬂ“ﬂ !!J.;j-(-n&rmr;l -;ff'ﬁ‘-f

Pogd 14 MON desd do hold bowrt oL be et foot s,




®\ha taPSdar of dioandend 'Enﬂi‘“" firene ‘Ao dallron,
Leck 10 dS Place o Vweogora | arfen 10 midunded 01 4
Qlide Whith Nesdt cefo - Hae Led. .
o Al dhe arv foted of 4ve ﬂ:tnﬂrﬂ.# Por hedel 812 6 Mony
e MbseT OF r{] b:-‘ﬂ_n‘.—‘nﬁ' dend A,
® The {(rﬂnr:-{'- *:*‘E"‘h Le jeedeaed f.'erl'W-w-!ui'ﬂ"qorjwim‘:r
{-l""f'?f (Y | e i.:””'ﬁif* : Y !;.-1..;: Wi dhe ferdhe .JI- L | [
ne e la e Fiende. .
o Tihe (OORR P1E(e g e Lo
® The lomituctinal onel LRBCS b=
e nnma}“ Qaclcdl® aedd clpis -t Lide @NE
adsrsdalle Stops. o
Rapid proioppiny(Re) : -
® Rakial protoyipioq (RP. T ahe name oho numpert B
compuden - baseq :ﬁﬂchmmj;eg,m make 1 Possible 4o
ﬁtk.ﬁlﬁ..ﬂ letnd Lﬁt 0 -'-'-%_'E:’ rede ] OED- FIJIL# Gn:-Ph}jﬂrC}P »

| in fDtlecdg O N cAnERS,
o move rand Ob dhe
naﬂ:dpl{t‘.ﬂ[ L,-j

i

Obyeuds olnectyy boom O cmpiden Aicledt Design (CAD)
File. Y, i I
® 10 dne Nigniy (OnPedidive WOl of sfodgy, Rapid dine> 9o
| mORed ForC 080 producds iy o fidicod o Manubacd un

|40 be Quttessteds

® Thoee - climenS|one pripdofpe eosleld ane & anol
easenfiod Atep lebone rrantekacdune ob mosd

| frd_uhﬁn‘j&.l' anol Conemest papolueds. eoo) Pads .

o Tre papress Wands Widh Sofiwane thad alices the

e AR mbdel Todo Ahin EClj-UL!.. i

® The frmpugenized PP machice buugds dhe enogs -

ediony ore (ofen 60 0P Ok dhe Previows ¢o

| prpaleare dhe binnched  PAOO¥fpe of dhe pPard
ROPicd priodortyping Medhpols

5" Tre "-"-:"‘“*"ﬂr“u Rp 'jf'[_l-i'f}_lﬂ,uﬁ;iﬂg &Ehp“ Laom 4k .,{J.:-a dhe

| gnoees - Lt0NY ane Pasclinted a@g wetl asdhe madeniol

'ai-hg¢ ran he wised, ,

"lohe maH OmWOn mpid Prododpl DCOALes AR

| >ofeneotidhoguafh Ui L

| >.selective Lasa Eirﬂém;llj.ﬂllc1

‘ > | aminoskd ok )eud rnn.ne;{,a;_‘mﬂ:nq

|




;113'—"" =
eeia) Powpoco 4ok, qos ©PM)

i i - T

= T
) R o 4 )
AL =51 0% Sfecind o fore Moehine GPH)

L0 _ | |
. ;-.?‘.'M |rci-:'4‘l.' Te W) Ptl.ﬂ poie Moo by o g e ka ﬂl"} fxﬂpn‘-} t_g-,[&|u’q,4[
:nl: IL.".;F"E “'.k1l||:*.lv\1 'HF(-"E ]r]_!_,' VF"_iE{]W' dttlﬂ]i} {Jm fl*'r{,-'-ﬂpy 'r
.d:‘d;f”h--"a FEr iR }lﬂlffu{lra Ahe o cnmpooend &01 11
b 1 _
'mi dﬂ\ fi'lﬂ. i . Iw.‘f
. 'ck:?r:mﬁ cmb nadion OF | Fnid Quside hes . tensops, £P4
..F Iﬁul‘i,‘ - ' i [ Ae 1|-'§. '*H é_‘_l_lj-frr('.ff; f'j.{.
Lod 1101 outndomoeie ol ctampity L4150
rC
o &PM-

mackine doots @ne desiges @rol

--...[_;1_1 EL{.I‘L.{‘UE(‘" : o , | |
g i P"—ULiE ADIS a0 o Sk e

AL Lﬂ eruﬂﬁﬁi bi‘ﬂ £
L poch 1 LJE&_L'F\l | I =
e wah'nfs @ng h{noLiQ:] 10 eneadify t (0 ndisdditied
# Qe g - _ _ .
e : Ll an Quag i MNorn iy NS uo Ouol
® The dechn qLees Kun d*“"‘“’aﬂ"\a - i
nLyious Ly e qaade dibpenend Hrom ghese ©
LRt B Fmﬂum_c:{ MOy €S-

Genero) Slenend & L

¢ aenenal Elemendc of &P™

e| condrok Sgatem

8 Eleedtiic powert cuehp

o| lver and olstiv@ (ool

Infud /ougpd tontnut EQtupmeng :

Hifuk/CudPud equuipnend o any MAhing oot
tOMmmenicosion 1 etranitin.

» Witk inunease |6 audomadion , e e - Meckanicot Limid
igﬂ;ﬁ{'h‘fs 00N Lfuaspe O i M POy st ¢ Om ML) Caghion
e houn LM,

P Thide Coidthes U-ELM_E(] hawe <i191c - pote ceorfacd Lﬂw:
;[_UHH Dy T‘I.DFL[-;EI_U(J Ope n ND) anol the  noa ﬁ\lﬁ_tﬂ 0 ruqe'_o[&\if
LOn4auds.

ALY ole [0l Condaed Limid Swidehey qre trest §07

oladeti‘md MO jorm —Lap I‘tf] Ol Qwidch 40

femgin  Oitatedes) %T”"i o PR qepenminecl ¢

IndEny ad.

precw yeléd




o L (aNe e | ﬂ#" _HT
et e, o

 Moundainen] sondact S0l h
| wWhene a Qe 1oy e h{n,’ﬂ;; neled mehon s
. -« anTnn j‘]'pr(_-.nn,

W Bushesi oy ASUER pamid -CoeB ¢78 LA
Ot 1‘{!111(“1.1 Moy m =?=_f—_u el | O
contupl cgstems
> f‘;;l-:-!_I]F-f au '-'ﬂl-i'ﬂ". t - 1‘[
pane (4, PROGLAMME byJ i
| - i Q f‘ﬂ'

,nn'-.-q*qh_'r.‘\ | pnlu.im-lh'
Hlﬁ'rr*"” Lw

5
1’11‘-}1\=~Lﬂ ¢ omplect ¢ON
? e auedomareo) Ka u’d‘f‘mq aontitde Of @ of these
GOt , Sli edrihuded Contao,

in tomiinogion widh f
e M MU I AN ¢ e OO K .

¢ tondnoflens hove been Ve

L1 "o POy e E‘ﬂ.DOILtESHE:ﬁ [ine Wphme , 10

| M™ou r'--'"ff.*"-{l"qﬁ C}"g"{' : ;ﬁ{'h'{':m&!' Pr{poiu:j—ioﬂ Noluge

ancl Prisdluet mbon M-i'i{] ) '(}’t\ﬂimum Space

e {izadion edl. G " | |

7 The Pﬂﬁ?&&amm%ﬁ tOntnolI4T 8 teyeo Qhpule] &2

m N (CaHONS NEWOTR,

dhe CPST/®

| "
iﬂ@rr PM;IGI.E l.'.,l:"'lft_*r‘n -:Ih-E E[}m : f.
e mines ,

youlue oo chowld b€ d

| Lg tic powen QLU?PIG
> pst O the dlrivet of
NeQuUIne €lecdrit power StPP, -
A w0 deutupded powern "-;u_PPqug ined by batier
o otk OF #.njinf’ jvnmr_ou! T¢ esiendial ko
romputen gﬂg‘fﬁm;. ' .

ey mnol h;ﬂ'h et Of ol fime

-BJ H?ﬂv} Pn_j_r:.lufdiﬁf‘, rad
O Mo H€ aiale lemond dhod DO Pard'ab o pland

f."hll"l- cﬂjuﬂn tanne e E'E‘Q"L"‘Q*

I ﬂ-’mt‘l.f ;-!,'c;i; Al L ﬂhr_t r t:}"”""} (e L
eondnol lend, ¢ (5 pLadens 2ed

slireitve S sfeme 40

lano & ada

ﬂ’\,,lL : kket 14':;

_ | i
mathinte 3 fool s and contols

onoutd bf .
% Mic o paoce Lo fethnotogy f¢ ke ing Ceseol §¢
Ot ¢ oo id pmﬁiﬂ?ﬁd_{w d;{*w(gg 'I‘:-’ ,:'rhri{i.qrf"l

| e € e
pqe‘tl ce (0 Oaolinadion.

-31 poLoen 3(LPP4Q1 kor a4 (o PHe coLson Ly Ses| |
|£,¢ujpmeﬁ Lhowtol be tlean, i€ condein NO Yotdo X
cpiie Py @AY RUSHUIL badyges in dhe Syckem O
oA deLWM 1o btuen e,



k"

}[WE% aunet Dretve cond ol . - |

i ;‘I{E_'ril"x‘ﬁ-‘“}j Cha L4t ane) gineaa MOJIon mMemlsorns @&fe L
mosd (PO End tom Q. rhowhine ool
» use ob nigh ahhed i‘*ﬁﬁe' e ol 1 r..»i'f’.ir"ﬂ:ff.ln_,w.-

Qi NLP aletive c‘xb{,fﬂ 1 en f{“—‘]lg priveleeed o}, o 1] ol v [
eomponang < Lbr‘rh'ncﬂa.f:lrt ol ive fine epmponeadck
i t),'ti-er*f;t-i . a Shoule] L

3y i @USD NEollete ¢ heoud
cede pglj.t}j Mupmenyd fale

A ol yusd okl Qpeed plmivel ﬁ“fj @ fne =% [ ol
fn enengy wate 4160 '

» ot AC anol DE MDFOTe ane avaituble wrih
a s abie & peecl &,

+ 0c modony widh NO
o oL componengtd Qe
pm;il_:.l&?‘ufia ey prLOVe e l‘g{j QPN :

> The &petial pumpoie: malhines (gpM) andl Qudomahe I
i ha et &ﬂf_cx{-e,g}aff_cj +0 QPEW Lﬂﬁff"-_ﬂuﬁ&ﬁ.ﬁﬁ l
84 houwrd a Q{Qﬂx widh M Mem gupenyigfon. F

* The tPecial PumpPoie moChings Qe 5Enen:§_t,<] pﬂiz{uﬂL

*.'.'

f!}j'_‘rl" ;'f-- r‘l“'.
ol g (pord DN tnene t':.'l"

(,eghe sy ancl em.uzq feplocealle
owad toe ks ie .

"-'—-I-F-r‘-*-.-F— e EEs r-‘

Wecifit and hey ane nequines §0 e oieigres 5
devetopes] bon ealh dEPE'_E.!'bIIE n-ﬁqru*{ne;qg_ﬂj, Somed me s '_
H- moa e PM&H:,]E’ 0 {'_QJ:}E'( l:!-Q *th? ib‘ﬂS Lﬁl&mr’g
Catmitan geasttenes  bud olifhesiy] ' oltmen N (Y [
ehonqe 40U f}j e Cepd,
5 Tete special puaPose Oathines(@py) ane eithen
Coum Openoted mochine Of dhey tete hyolnat o iex andl
|Pn&uhmw"“-’: Crd mf‘*““"-d*‘ﬁ] & leme ndg ott combinadion

et all the hnee e o f—hi-_EW{lj_j‘pr-.f\l‘s dhem.
P mhe prseluedlvif] Gohiewd obfer alldhese € Mot
1§ veny hia'.n,, pqm\m_&iuiﬁ oy 140 L0 dimed e
e fhi{’,p[‘;-lﬂlf-

" -




|

;‘\' -Hf"{':\v(:‘\;]{" T - . - ——
| o bedch e Frwrd s Ob tow@ Wlawm '
QPe ;ﬂ_lxi;'i"ﬂ . . 1 E ‘} €46 'LIH"%*U[Q
prnciple ob SPM' oledign . .
21 Ah_qr{“-'ﬂ“‘ﬁ&t{-'ft*ﬂ ;;.rwlmf ‘*ﬁ-"hﬁﬂhf.[ﬂif‘n-' Dphj(jﬁ;ff:;r';‘! )
. ' . oI )
Nave o qast ooty o HnrHrr\f‘d-Jm'" "'f"'?ﬂ'f)&tﬂ ; 23

;W'J.“-éé"a.
'N"‘ Pe.s Fgﬂ-s; Ko O WD

WK b e ok |
> QpPe i el 10 cesdu
o pactessig] anel PALRAG ihgy @O
-’3{' evelofe &{L&OMQJOO' :
5 Audomad-ed read eqtu pment | |
r%’['mm}ﬂj &J-,_E,etﬁm rfon mﬁr\d o

¥ A cunla Hoq &ems. - | )
< patd mh;sfée't Chetes - o
& RoPIA pnCdrOdLUPirﬂ
‘ __ngt?Ufﬂ [ 7 PQUD&E’" Mgchine design M.
0 concepdunt olettgn A .
e Revense englneerigy
|0 ‘Dedaies! dTwO ;
e L{-’@‘”Q ¢ AD C;}hUUtA?ﬂng ‘ N

|
e ‘rprr;r(m ok cLP_f’E}(‘m_fPt‘Dﬂ%,
al 00 A0S - |
‘proend .

ol Rieet MeAAs




S e
Lamig -

MBINTENANCE OF HACHINE ~TooL3
MALNIOL nouinten @nte

i , |
’ mi moindenanee 16 4lhe meane t) GOhith meehance

' g%mdpﬂ - Mfla_.hirpﬂ

& | §
s ets 10O bading] ane ket o WORATY :
CL_E-'E_* . . Vo owi ' o QT 'u_}'*_.'l ﬁbﬁjqr:;fmur
ol nd€nad e vONOives ﬂ-'r\']t,k lodlirr % i
| ] ] ) _|
Il‘ut‘rf{f r hf’f k 'l " nf m:‘: l_.‘lfﬁrr k. i (_"l'l'l.’."rl "“' Pﬁr‘ A ﬂ-:i_ r.l,ﬁ f}b
0 L

L bk nedional Preade,
Types b Moingenante

P T g e
e Drevendive Maunidenance
o preclicdive maindenante
oo nInEL Hye  madndenonte

pnr_vcrufuf moundenon (e
ne vengive intenant 't agimple Qnol popLLla”
e fricvendive mgintenarce (CEDELE:
M Odengnee %Mn_#ﬂ@q. .
{ nenane 0N hetp et
o preventive FroedfLs . R leun e
O LNEOAL pm:roluumégl, aune| Lt MLl g |
@ g ) Lt O
mountenante spensUiy], > ISULE DIk SRS TR S fou
cary €ging. folr Ao et tHe off f_hti{jﬂ&a’ ey G
ayve D‘d? lanow the Vouae, of P'“f-‘v’fﬂ'ﬁ"wﬁ, ‘wafiterarce
Lay Mo u':-l,_"-'..J.'.Ec\ Pl_qr.,r.eull OF r‘.’?r'e."lfﬁﬂvtczg-{juﬁ PG %.'ﬁluﬁ:r‘f;
| pm - & CondUicteq qiﬂ';mﬂjhm'**’t AN et Wovrny |
| dewrdine -
1 g . \
lPﬁﬁﬁfWEWﬂﬂwamm@;eaw@moﬁmemf

i, ¥l ™ i-“: = -
—_

| [f = -1_~f.<f_|.f".u“a?c[u_-::=_ Aok w%r Condition — Meaiforfng. o

euic) +echn F‘?L“:"f 4‘:} P hﬁr{ '—[:.'“u‘t“.’ I:"?’_TT AR e E_YI o

| i et e oL l’*tlf_‘.g’_.;:i‘_. e ""—Hi't‘r-'l'qu""'i-‘!ﬂ—{'_ f_'!IILU,_"'|1'_T1':1 l:'ii";&"ﬁu___l};“r
e e ye ol "h'-m.‘i fGoes  Cas P.f',_'-_f-..l- e )

rria i ‘I"F'__r LN :;_l' £ Fr fT_f'r~f1l-~;-.f-.rm Nnee "l_'ti_p_t\ P

fdentity irolete o wectify oo faui

1-"":!_1J||1—"{:£ ":T.I?{.Jlllpf.l{_‘_fr{ WX

. f

{ 1
3 (]

1 h"\{ -{]"'I-.‘
r’/‘|“.l'|,_'_ lﬁ,\ﬂr'. [l | :__r_] I..‘|L|.'Il|'lu"' L‘I."l.” I[-‘v_:_
L 1'!:10(!(.11' u_‘u.m_'q?.{-;'._v\ﬂ Wit in the

T i e - i g i .
WAL estadiilhe ‘ fot (n-Sevvre

i "-_rf_'l.—‘.“.’ '...’..'i,‘ '1'".1 L ,-F.'|I|[

'{:U e aanCel o
{ o e




A T B I T

T rEl )
f‘-ﬁ'—’- YEC l"r fire el ?I I{ SOl e I ?‘ .'r" ¥ "'f'"f-'-'; \ 'I‘P "T' ;'1 F|':'.| i

. ' Fat CUE N 'j. ) "r‘ "
4o For (WL paaerd o Ao Hr ‘I'{-’-;}r'.f e e I’
) ' Loy

[+

Thiy W When an og et s dnnl-'-"'“c* Ao AU Umf{|

fe lLmeds down i Fren TP rred o Peplerca

%

'I_:-..'_r . ri_l'l;.r!- EHIF f:["'l".': -"iq'.'fu'{-lrllu.‘{_-l '."'I”.IrIII“F‘}f'lf"II‘F_II.:-_-_. (nlidl |I Iln.":r..lri"g l"-l‘rf;.
o — % {-{'1:."[‘[ | ':'f['u'r"",.'_ ¢ -1 .’rﬂ q".;:,l':l '-.f;ll-_'l;'r‘g;;'rft ."'d |' ?—'f‘q"‘ﬁ
I"‘I;ﬁ““-'_':l'r!_".rj'ﬂ_'l'i axr WE Pl o *’:‘1’.# vy by (G Hem ! Ir“, e,

g gen e €f

i ' .
I"'l_- [ ‘._-- CJ|L-"|-‘¢! i ]ﬂfi :"'E_‘.‘*r.l't":l"l'.. "[:J """' E{L’I'Fl.it-{:ﬂ* * -

modndenance B ol fn -in—time, preceduse. imef

o' cwelding {‘T‘E’:U‘K dolnr - Bredikdown s Cﬂn-ﬁg
dxn:;r_ﬁ?'t‘;*j\J'%“ liFe 1“‘“(‘&._%? Fooar fif' Fé’ﬂ!'ére. E‘rﬁwru{
e mafnimized - = ..jl;he.c'iu[e_c{ mmp{&nﬂ.ﬂﬁ}a 3
prealiicg TF.ED%PEW.JC‘?J (fn @ R nps f’\‘_’.f:%“m lex E:"n‘;-:.dﬁw
o8 ord svemaulor corntn <qupmonts

idh 1F negrecs ed  Ccan weSult fn &rg,kquwﬂ.

Repadir e, ﬂﬂm'ffi 2 &atwj‘r cyele yepent
4o the Hooel %-miejh Which q"?fefﬂi’mhle Her
pasfer from the Hme oF (tf Temovey or Tplacement
v T I welnftailed oy Pleced fn oo jn &
Jenviceabie Condition .

TYPE - (i) Ewwnom|C (@) NON- EconopqiC

Ecoromic - fddwerred usfng Cogt medels 4nat
carcdlote tae Pody 6le Copte of Al S(upport c;ﬁ'['r;-,n_;‘
and -then {dentify the - leaet —Cogt - Golotvon -

=+ Then "‘b"uﬁ "{"Er{:(li Cott of =8 (gl “r'f'."nr‘ | Can E‘ﬂ,ﬁ"mf'tﬂtl}l
4o derermine dne lowest orn-H'm (N derm | of fone
4erm _fuplp@'n‘i overs the e ofF the fter . -




e T

w

|
|
llr -
‘ '.:_ hL-._“'].;i L'D'l-:_ 1]'1. .|_ r['-v—-":”-f""‘.t-?fl\
=

p\{w{ ’ 3 i T-‘-[- 't'H ':'Jr )

e ——

-

l'__h| A 0
I'n rvn._i.r'{-".ﬂnr.r e ‘-.:/Hf‘mf

NON- t::_-,-_'.;_'\!’"li)l‘“‘liff . ‘."i'_rf-'i-w LoD ety axd S i s
~uted OF Juielelnel dnayr dge uee
W RE 1§ an OUE ":.'ridinql T

| A dctervrine i

i l—']:_\_i.fllr-l 'u_j,.l) r""'-‘i.;.lﬂ'F""f'“-t i

*&F«Tnﬂx‘i{}f can be defined bard an dechaico; ond
managenial “‘?F';Hr"‘ of & Maintenmpee Preafect-.

A Becanle, e ahve Complexity bedueer o prrojets

can be, Wed OF < yar dirfew, B wefauroe SOt orbior
Lokween them U F}!t‘rﬂ the 'uﬁr-wpiﬂk‘i:f'/ TN

ATo |

%

guantt

5

{e Compiexity oF maintenoneo F’?ﬂgfé;c#f

Lpic Haegic TEPOTE fwo moedeic: > Thers apests
lpay ok be Measured precisery due o Uncerdwin
Ctuodions. = Themode| ufer an

-';_—ra Cleet=loEad ConEict of ‘QXPE’B"{f
welationr. = Rio COmplest oF X modntencun

s b et gedted through

!
W
cweade an ootHing

{27 1= g7 Wi o | 'il'e e ¥

v

3 Y
+ o
g ., _1_;5'
nE $ 5
:d L-LJ— E .:P
£ 7
3 g e
Er' ] omey W
- Kt S
Y BB
k7 g &
o
b

4
Pyt oeed s

- Mim'raizinj @m@ Orflonn

muickenaice Caks Ond f<ee

DV

I r-'e‘!'l?‘

i
Wiz
L

_,_

4o L

ﬁrﬂﬂ +l:.‘. WPM
Mﬂiﬁq‘@”ﬂﬂ@@i MWUM o v o
Manuol is o 'd_mmmeq% "flﬂ.m{— P
detilr obopt PTOFE

G cehon OI’E’N-QW
DF‘:”\MJ N o

prently

pemraction w:{
roviole | erremtio)

B‘E}/ and €guipment- LP.I:;EQF_

= o4 M manyal ¢ provide M “—I'(‘flfﬂﬂﬂff, T:"Wﬁﬁﬂqﬁﬁ el
defoiled gudarce on ertending arrep tife cyeler.

" G-T”'*ﬁf-mr.:@

St o e dut 1‘r_r.~'
wWorkeaf fofe .

Plag

d seumant

Bl

r'_frl"l!]'-:

:f.
B
G4
i,
~ T
N ?;
R 2
4
58
E“? ¥}
g L
d -



— -
‘ B, FL o ; _p ey e
-.[ﬁﬁ? odey Added maindenouna 3 For Hochve,

; i ~ i 5 L I'I:I| \
difc harae, or dhe. 0 plr'l4fﬂ0 nce, f-[)p,:j_-ll_:,ﬂ iy e (arg.
| ! _ﬁ{bﬂ"“l t_l, oun - (1 '[_Fﬁ | JI'T;.: fl)a

e e +-f_'f" ck . '
y A OO ..3{ reAve, oS o HCchipe, deifion .E‘"r’f’f—"h"-‘i-'

A [eyela ':11 [ S . 2t
i . ~ -~ Y " Lurl | : - ‘. . E I-f i G
I r{'-!?‘u_'\ll 1 M “'t"f“ﬁ' r-’*.{ll'ﬂ {_“' ﬂu-[\r’e— T Loan frj = nCl €x i

‘ Ay Optimal maindenounce, [theduiing erge. volure
of dako " pertrining A men mono otnd] equipm-ent

(¢ weouired 4o be handied X ni ¢ diffieod Fouk
‘ 1~ be fﬁﬁc’n’r’rEq f‘nqﬁuuij'

Madntenonce Record = Meirtenance, Tecord e

foum S Ju@ggg{:f fc a E{dﬂbtmeﬂ‘l' Haak nciuder frformatior
e ooxdina each 'W*f’a*'ér oLnd ‘mqfn'l‘-@ﬂﬂ.ﬂr::ﬂ WOk, that

v i gnrﬁ on - agret o ecim‘f:men% A An Simple wondd

| woeps tracker of ragets Fuilvver acd wepain

T one of '-[‘:.-E_f{‘ Nl:l:\j '%"0 mulﬂ’&ujn L"f‘i-‘u'l—[h 'CU"':Jal
..Eo..H"fy' mﬂﬁ‘}jﬁm“fmf‘ 2 W U fmprover aured
monaglment o SUCh LY inciuder fn
Wiy Pecool + impoTtance

b present Expentive, Repaiss - Tnereogr Safety

= p,e,?luf_'t‘rlc] '[:ztmir,mrr} 3 Fﬂw::‘*.c\uc,cz_r [ ocbots wo‘erk].m_q

>

> Manie - Bagh Marhing -

Houre \m?.?jﬂé - HouSek eRping ‘TS o twp
wrouting C.!Em,r-fnj a0 maaﬂia-mj of--the WK Place |
A W}QEEKF&,PL‘I,B - e:fyl-u.:’.’mxﬁwj in :.hﬁ_ WMk plogce, .
Considered 4o be o fondament) tenet of

C"»L“?&Hmy.‘fﬁfﬂy and ane i m qmi:ﬁ“'fj WOk placg,
i Sty ackivity in matt- furrfod tetton o

| = H*DD_I {'A%,Pfh* f_f; f"r:ﬂf.‘:w‘l'-jfc‘ 55_; -('ﬁﬂn{g)[)-ﬁ.

oty s




Vo

= i = = t

e -u e N mi'[; ¥ l'l"ql "'q|ll.- 1 . - i xl\i‘ lqi({j" |

ﬂ’.ﬂﬂ-i"l"?--“'ﬁ"lo“ PR o ufes o Vit 6F FHe ‘

i I 5 % Pearyt @) (el , VoY ols WAl |

Wor € 7. | 2) fefitn (t) feiso (us ;‘f j{l-- - |

R - - S5 M) = A !

) Snitsuike o Thepy alt Shaad ith dhe feddort al et {
b . P\ ’ . P

= - F.] . Jn '-1- . o
s Tt fle ane &3 Phascs & .'1.1'11-".'1 can l.e dnant o ‘r“‘r:n! friee e ?
At Lty tond (1) Qdaa ;ﬁhgi ey ) Sl e (v4) *Eﬁl-n‘nrﬁ.'.ﬁ }

ﬁn’l1n;!q-
P guadou E@fgﬂyjﬁl B cofrti o aond 1 she Ereck §
ey In T¢, vd eheas o dhe st o f, Abe o o bden Bioe ks
Ale rrihen ;&f‘r'r-.{' il 10 the 0K nm-é,. dhod ane ondonn “"J

Aeedecl: ;'T‘*’_"‘i"‘{L”D_f\j{‘&hp}ri_r?*. "’-'E‘E’.P;'ﬂ D”f"fj neced e '
o Remove LNAE e Lsany ems ana| dispote of e m PE&J_-._puﬁ'j ?

o rADKE WOLK cadrfm ¢ STh o Limiaoudin oL cldoel oL
¢ Qedlice chanee ok Leing dictatnte oidh anosesany B

‘tems. & RemOVE. adb paRAL NOY 10 LSS ceiton !

( g{-ﬂpu‘; nWten ) @ L5 Leidon OF cdeal ghien 7o Ahe priceest @

of darif] e ~equined jteme dhod ane femeimy) oter
1ok cpdden afel awiofgiy e or iT) @ :

o anfL AT e ure o €%3° nomic P"l-l"‘rtiﬂim anel F
Hem Has o plage anc) Aot EH*}}*‘“ bl

ﬁrjﬂ;éjﬁh 1hgﬂnggug . ;
Py 3 ‘tj nd [D8L ancl el g€ E:ID 4P tNn S ne

* ¥ ]
{10 the floge @ prey < ; - 3 gmt‘tr'thﬂ-‘ﬂ b
e o lof?lmf.'“—M‘ worh B L batic ;

o e TR SEVES | >
: r_ e A ol OV E ok €hotals &:E-rLDf“‘lE o0 ﬂ{j i
e - hineis dhe fnroesgh €1eaM Y of

1--'1-"-""'@

o Temovae |

s

P

gei.gn@hfﬂe ) o5 SIS0 s W E‘?.m'(—'mend 40 NIt
: f‘i":'.ﬂfﬁ MEI C’\’i . ¥ :
I B d—(\t_iﬂ_;g L] (f1[l {.' F n 7 !I' q% C’I_‘i{{'{a i
."ﬁ? e i o qE-&L!ﬂ r,.ﬁ__—!‘f-}\ E!'t (g f‘“?“'*'tq‘ £3- * ‘ .."
BT R % : yethadem one
g .P‘:P r:}:lh" CjOL}a ““"'!‘P‘?Le”rrn S ﬂFEI{ﬁPT;C{‘-Lﬁb- are| v
o e UIRBAT g 4 paiorodioD R ol 1j0s 48
.p""_l__]_.kpf'-{'_r f!' JI‘P&' ;r"j‘- [ r}jl:‘_ﬂ_'h\ F' LG‘-Q‘-@' ,E‘,_I:'I&ﬁ Al P 1{?-0‘-_r (_‘
Api @ BEL © = : a1l . o o B
4?‘-‘*;?1 'H’ - s o0 ok m{g.}and_q@cﬂ;zﬂj. o :‘-"*"“r"’*“.'il‘*‘.:‘-*‘ K J!.'I’n’-- 3
A . AR _'— ”E;__;;_—‘r— "é hn_*_L_u}hM Loe bpoe ..:IW oidhin dhe presd B
PALERE ol et f“l nlrrf- Er‘mnn'lmf‘-?”'*"-"- é That frwe Enttene I
e sdosges Ob = g R ) UL wang of, WOUER o otondasd B
e 9 Mmoo -‘!d{!fmlami.c Gaiel <'31 & : '
tnod w‘v o VE ;li:‘.lhf LG s peT s 1"“‘”“1"“‘-‘1 ob {£ahy r‘-
oRk 18 00F Tb . : Loede g€ P10
] [ i o = ' ] h [
oo e det it urﬂ . ® Mmq&“"[ “”3"‘ el 1'“:[“"{'°J‘*' :‘j’", g 0 1t a b
anol work P ot f}f;ﬂohr?n&uﬂ.r‘h’f Aall dimey @ e d o
cigng Place, ® every proeess had < clandonsl, ® FERE =T :
anFa oon 515 ghd wdh T anttheft.
)




u

?-'—. — . .
.S._h_'l""l ekl I':_‘li".lq'f‘lll-hl.‘ & n |J_r T |-||i|f

[ I-ri"'b-lﬁ_ﬁ“,-llhﬂ', ‘al'r\l' *{'FI"FE" I

e o Rt - . 5 J T | ﬁ,l;[}rrr'-F_J‘ [ Pl n '1"_”‘
4y i L e 4 qebdithr rﬂ . A Taion 1"’1?

| i Arare O
ory fomm ansl Eveing dhe X rppiete OGN0 :
i | nit SLC Froit. & f".ﬁﬁhﬂﬁﬂl

ey 40 MEN RirH Ahe wmocest ; ol
0 ' mann pall ehend AR A |
i 4 N l'"l’-‘{.'lir.

5 ; 2

""-, B L i I'_','"_-n"'l.hr'l lrb

e 16 dhe TLtaled ol 1"’:--;{:*’ e
~e @ 0

pE ey O ¥ ST riovel
{ . I
. g T | . MULL e )
® L ‘,I wlar ol :& de aAapnd T LVA| 45.*_"“1,.‘ ,rr.r;rﬂ.ﬂFﬂ?r‘
yo olf

- / £ .‘"'rl
s, s LIV AT A & e Jevellt -
brrr.-rl’

¢ oLy 1T apf! ied] o0
wak beties, ® 14 had o o ole of
e tfmend @a
¢ of th

ar ke atlh eanty col tstadion .
es . ® ,»‘].'_d!.-ﬁru‘.nah o o igﬂr'
1 ean o A0 he
adon,

;‘Fﬁﬁr“ e yoeleetd o v
£ ﬁ‘-*'t_r‘hﬂf"!,['tﬁau ang AN ﬂﬁﬁﬂilt}ﬁ.fﬂlﬂﬂjn .
etk ,wHh 0o

-G‘-PPJ. j€el AT Fﬁl.’“t'ﬂl'_"uﬂ‘ﬂrﬁ'mﬂ‘r\"} il
& = _' 1 5 3 ¥ U": |

Qojtwhne oy meskia 10 the place ob Phagmml prec.

irdnodluedion 40 doetoud fo.t}c!_urir'ﬂﬁ' g;‘gg'_:-i-:rﬂ?"_fj

,TD.;_CL: ' ﬂpduchf #@Jﬂjﬂh@ﬁm [ fa*(_g,p P!’IL’.:CI' ugi;uﬂ A e,
nis —— et aPpnoath Jo g q tu pme
'ﬁfii(-’&’;?fiiﬁ;: S q:fs: gﬂl.fuégpem ' atda 2VEe pe'ttaﬂcf prrockic $i6r
| T Eﬂﬁ?ho,g—{zc-s Prr,nm}iué? ‘arg 'W,ﬁ}.ﬂ{l"&}w qué{rﬁn[]g
to moaimiz€ The opegodional e bbiciengy of eqccipmeds.
o Anainzing dhe thace, lepen o TPM.® Total - Al
pon mﬂl'ran S-ETﬂ@ frmiﬁ:?&n&ﬁ}rg anal P@C..iutﬂ%r:n Jocivicka)

uye A #?jfe:!heﬂ ® Privol uefve privaluedinn ok g00ds
oo refy) € d‘i’ﬂi}f‘nﬂ@f an ..Qn[ﬁ,;_g_ml PL%&OME.‘JJQ

2 pertaditns , Mpinfenonte - Keeping> Lgeipmend -

aad plont 10 04 ﬁh‘Df_\i aq v edden dhan-dhe mfﬂfnr:rj
tpnalidion af ol Hmélf“ Tota Qwr}d mmﬂ{wrﬁqﬁr

O Tojel = pdaole Up o e hole ® "i‘i"“-t-?ﬂ' PLyReR
of ¢acellence o Prioduet o Jertvice. pripyides :

o Manogemengd « Attand o ManneT ok hond { U0
romolting dicecdio. efc ®Thene fone. Thy 4 dhe
a4 of manogtng dre «Ohole do Othieye eacel e nee.

® TRU LmpPhosizer O em powering operador s .'ff‘.he‘l}
et 040 *wiﬁ“{{.‘lﬁ-}[}ﬁ.wrd u«gi dherne I"’J CW‘-‘*.*‘”—".-E;‘
S]"ﬁﬂ?_r.‘ll nEJP‘?FlEu.LyI[Hd Foa eqeupmend dheet

J"_'j ppd e cedien
veeu€dy o L
ﬂ-\!k‘lntttﬁt*t{'ﬁ}r\ﬁ

| an t-Uu.f{;“%jf-i ynyolye meng L?J plond Rloor LOOM K@ TS



TEM BT o
.t [ W& TR eoe ;
GM Preagaom . ._”'I”l‘.i' pavinem e lrce )y neseemblel §y
& | 0Pt g N " ! =
BN Aiven e jow o ) LORISIES Leduten TRY oad TPy
”:’" Feommbme nd e Ahe Prt-iﬁ fteem !o
10" M . ¥ "1 . L
* l“'-'q':“ 1:{_{{ eyt i,,' | e e { I:r,“.] I.“Tfhfr’ﬁh‘;ﬂﬁ{-__f ':'j
, A " ' ; - ﬂ]i‘i'j:r..'u'ﬂ:,J' . A y ;
LN, ® , ¢ A r..; i
*ln " L% !:+ LORY = deten Cuedinok_enusd Loe ﬂ;rf:j ;-f::t:i ﬂgiw
L . -3 -,{-'u 11:" oy : “u g - g . L
:nl,--. e Na}'ﬁ“““ TM e mere 4 impemend Gael £ an
v Ll jll | --‘III " _I_ I '\,-: ﬂrs{‘\ t‘—'l._h h:j,{'j l|"' F', € rrJPI_IHIIS_‘{,I Q_"H-{ﬂ{fnjf"
dewnnd eyt 0L neitpongilr (M des muad dtke pPlate,

rryned AN T

J = ™ .
:” 1. ™M 'lﬂ "Iir_-f‘f'.h' I-Il‘ |.‘

! PR o e ot X
. - L WE Tot iy @ lied
moun 1€ NeNEe deehng o u Tgeed OF
, —— TN LS The Foter kypey
ﬁ"'ln.lrﬂrqnﬁrp 4-€ ¢ P j = J‘E
; NIqUeL Qe RStV Mainderniv
o ¢ tyPLI€s thoat Mepaify AT
, s ~ ane mede opter he
kn Llwne o ®achne on LY prend, A henlile "y
Moi nkenani & thie & Stivch jn dime procedne
puﬁjﬁ.f{ RE & e THat ot.hf}ﬂ reakdpwnd. Prevendive maicienn
U SIS ﬁnﬂ_m_i‘qﬂ o belone the fou Lene Emiz o N{_ﬁn—kﬂ
a0 the €3t prosent Quttealyy brieaky L En_eiitﬁw’_
MoiDdLenants @ 1< coneieol sud belOre dhe ko disne
prized @ ndnie JO0e dhe prechl (Hon oF any focud,
molotenonte is keifg olonk Fecdunes of TP 0 The
sor e pd OF Howwe! 7PN 8 dhed LQuenyent Rem the BPeRatos
0 JoP m;mc?d%‘rﬂﬁn:} it NELPONSI bl BOM Mpintenonte ;ﬂttﬁui,f*fi

01N TPM D A eoageménd Ohbeelol 240 Chow fodenddd a0 ado
P fu e_;ujgrrfm# WLpHme ,ur}IUQﬁHUﬁ‘}W‘[ LT Cieng:

Eﬁhl‘f'{_r]; L{‘wpf\
o ir Chomd  pyLone nalertadedol § ghot zeno Lneakolowot,
0 k< tm Fﬂ“d‘-mh h"’{‘j ane ﬁt‘;ﬂdj o

v Lono dfb,f_;_bg _qn_nf oy O ,
be thaned by Ve ¥ ander TPMe @ Tpay cannod be
i ple menged %umnirgksh- NoUmatly 14 dfoukes nﬁ_f:my:wmm
ot | ooud ._;.L,jn.j@r:.u to Led on o hhecdive 7 prt Gysdem 10 .P' Lo
ane fide of TPW e inenea ter £t pmend Mm'iw'!*"ﬂm

L i S _ Y s
& (opapve s F‘-fi_u'rPrﬁuﬂ e me_.e?vnirfi e o H; 11;.mrr$w
pves e . . " |
cdowr 44 e . @ inenc.a el Dot 0o acidsy @ EFTERTET
I8 Joen Mo ton ross @ ynproyea
ine e !

r’f‘l Q_]"'.ﬂ_ﬁtr ﬂt'ﬂ"! i;]ﬂl_':nrql oL
., aun enfle,
teom wirti, lsedueen ﬂDvnm{mmf ool wioi renof 'i: v
!. (:_-ﬂl"anflrhgrh’:‘;-ﬁh'-mh’t{‘sﬂ E&'i:;.q". i!ii"'ﬁlprft_-ﬁ".,ecar'l nettann T
'I:I"u'\-f‘i;j.é'fl‘ﬁfui L iﬂ“\?‘lf""'@'*. -‘i'“l}"i’t‘j @ 'IP'” Lo Even
| Coeniod ted (0 el f}.m,ﬂ'ﬂ oidh g feeifie rH‘L&‘r L, _;Lﬂm
| 10 dhe tvenall prgeni z o dien w2 @ pnesrrdest ] ST

;e MnhaE,



