e O s el

“‘1Mv*x¥;~-u»x‘m.—, ot TRt

Pt‘,‘: Tzl 1 y . & . \. Y
‘kk,.,&;;{mnﬁ - ak osed @cotting tool materiai ond geomet
hye! b !

X " ) Raxe
Y Pamameren ®Owork  herders M rowns Removing maferial Jov b ce
i Gy Chipy "y
(Mehaniy  of mu- Shear 2

Deformadion ?3-5; Sheq~

; . = ObliQue -

< ;
;
IRYs] N
A |
[ kBl
L3 1

Ovin Q ~
% enQal- TR
9_“: cv U_.’CLH;..% ?de 0{ l - i G
LS9Te. & (.o @i"(‘\' § fool o+ §oo 4o tool feed @(.htp fow L7 o .s([(:ffilgj
Ch i Que -t~y FShins ges po . 3
PR DAt o R IR B © Dol dife (5 2 force Component (D onli

Dot an - (3 je0 @ Chip flow Side waJ & y 6 3@mnn

dviuirs
, . I = §os A P n ;
&‘I_\P:\m_mms!ag@ ;D{' TOOI . f:; _;qul {{cw(@(ﬁlong axr) of “:'DZJ‘ Pr (ont }

| . SE‘S‘ \f_ E ,F . R :- eed orte N

p-* ¢ . F’ t Fe=n divem of depth

¢ { - Vi i

€« Fe

| SYhogonal  Er=p Fyep Fi=F RJBRFFR
" (U’riing bvie F ‘:m!f{%@@ﬁz xosew(?é'l'.c’fnje,vez[a%gnfiol = Side gg™

{ Tangential ‘{01(9. 991 of powér Fy =
Feed &1(9 Ff = h‘:ﬁi'pmne, {0 qxid of worl< Fe

dveN 5 ipot feed 30-407- 0f F¢

© WYk sovfate,

Fa= 4¥ 4o mlc sorface in hovi- plane Glong Teol qxis

_ Fr -0 toy orihoGong |

ool _Signafore:  Asp - Ameritan Standard affo- System () Tuol in han o & Tosl 03
{cniideved idle afainyt w-p- @ bmed on mic Ref- plane

Qjainyd o (im - orihogonal Rare System ® o i Getive qnd worlL
I P- @bwed on  Teol Rp-

1 QW0-Y4o 1 F.

i) ik ! Tramvene pgne.
3 Ref- plane) 3 Ref- plane> ST T T =2 g pigne
I- Heri- base Plcme F-hoyi bole p!am Ce
.‘.—.LCi}g- p!ane Q-(Uﬁina Plon@ 91{\'\"1 (u}il\ﬂ
driv 4o B8P tidv o ~ B-p. g tun puan®
r

i k"} it {o teed divel? D) Puuu {hv vy

/
& side (Uiting edse ‘—“\\_/WM
}3' ITanive e Plﬁne 3- 0*_*11090”&} LA
*‘ €Y 1Y o beth plune’ Plane

Gt to Tramvey s 47 to both plgn =

s
metion pf  ¢oot L= Intingdipn . . )
AR -~ wp, oAy, Be, 05 Cey by R Nz Noymg, Ve . . N
K WS L — ( h -
LAl I, on, se; 8y, e, N R A GPpyegch £ = 90'-(3

CIsTE) tan T 1—=(vs G {fan«<, - Sing anodj CAR (cS < p
. )
crsaey fan «n =03 G dandg + Sing fany (chs - CAR )

f;fﬂ(fUY@ ¢ Sma|]

CAs C(Jl °(J)

Tipes of Chips : I- Distondinuous - Britile

; thi {o handle
Segmends of Chips, fwy 1o v
condN- & coHin P L Raixe (-, | feed Bvitlle e .
A 4 Eming S’}E?d'.c\,f,l sor-{mpn Tt X matei

—————

i Wp-




use I=0 deg in 2d  orthogonal cutting


BSSB


4 e
¥ F.s & -
(\J Pl B TR 2 2 _f ‘ B y RS TH ;
R - TOY  Ondsrwafer poweY Jtalions —Su)Tubvlar
~ . f’
< — ¥ AL (J‘} g
— ~ 233 235 o ' & £ ‘ / 2 “Tisvhi g 11y
. Femp 13 ten fhen +thet of Tuvbine generGlly
= '\'r- ol - . > { /
FaX YaYe oty in pump due fo eddres and Tuvbolent e
LA - 2
o/ KAVEPEK " : 5 2 3 pYEfiuYe 2- pe
“i1qtiom tmber= P-8, F- AbS. prepuye L= =
7] r f " £
syl v I owep- 1 Of flued Uz gre
2 ¥ '

by

N
ana

rove N T Y P ¢ i
L.‘,E’AT,‘ f Lol ate b )'-:Y.::rﬂ‘lhl

” s

: B\ anll g » -
T SogpreQy wiEn T oin fpped GK ¢ :

ik v VM JpeRa YaK (-, tpiie ke

5 -y JUIQbIe

VariGhies. Tool® material, shape, tond”
HAg Purameder @ £, N

g

T~ biﬂff,
Turbi N -

s

Yiabley- T - L o
Qbis 'ﬁ;& et (hip , Fovee & cner&g o'mn/)c,fec

war & taiore,

jurfate finiin

Y Y s “".:‘-,‘ (Lf‘.r:\i\.:"_ ﬁ CJ"(.(' D‘{( - (:)' U{'

e

-583 tength of

wt.  Cb ek = bty

Cooc oG Enevd v b £ Tk 3 =
pecita, (WHEng fnevgr L (TIm3) ¢ v K
Y. - 2 & ’ 4 }
W= g L\. n‘}TT‘: L..C~’tkm31_3) D-.';

&. Terning: B, B Goen tor di
G- YRS S, Ty Fiven - ovier din D el

M-~ Normalilye B
“* i TELWRRR R o l!l\

X3 - B F I oFUsina 4 Frcosx - teat B

Nz Feetotg - Fri
5 o~ '1 - ~
8 B 0iNG Tesb, b, d  Fing St

ool weeTt )-Diffuriont -At N T

N vey Raw partive g

"R PR :»i >
-degends o (@
2= Ahyegpion s i Matdn@

b‘éq :) V{.‘_L’C'V

1
(

E N-m -
m 3

-

i3V Raie ¢ x depth of

-~

i ‘tuoﬂ(.‘. Mmaterial, (ond?, Temp.
Ciory @ work  ho ,

a‘o‘ings f'n‘xfuriﬂg 1

Temp-Roe,

2

;no‘ ™ LS 2
T & - -Q-g x-yd,&

C‘L-L = Fe
wetax)  (Awe)
V@)

_ diffoi'on of ¢ .

D ¢ ; : d OT Aiivying ;

LAt grageny \f"‘lm i ;;;?;n ro Liopw) towardg) Chii{;'_‘f*r;j eiement)
i

o8 1o ,R\\‘.\bmg F dolod

A T Q ad~ Y e . a
2 TS pr. mt_tuzn\ sond  plw thi‘),»f tool gp Gonfart

= Frattere of Spof o) dug

;:6 irding camer (on

the- dewompositiva
- pittoie n

9e) fom ofh
aty. s
ot




(1) oty .
O Gylingle pt. Toopy : TUvnmﬁ “Boving, Shaping, planing. fous |
(1) motipre pt- n- . Drilling, Reaming, Tapping /M INT5, Broathing, ing.

ib@iﬁ_’ Guide the  chip Gway Fom the (otting  edge
F

LA Chip presvre on fate = U fBree, & oW EY

e e S

L87§€ x - fO{{ GT)('/ dUC{I‘/e m('l?'(br/'a/ L’/PO(D@Y ) b (Fc,-_}y (Uff/r)g

{ Imai o« e
g 7o cof harc/ maz‘ewu/ ™ Tool Hvenjf/) T Toor life.

-Pybmuw) “)t mmwn p— TR ki ; l
RQK€ '

;;i -?EdU(z:p_SJ"p' Powefw ——I-U(’ Ra ke

| | - :
‘ ('} ok mﬁff’”&/ J”Off and duc{zle | ’/‘Hver)}ih a//oyh fhard, b”f”@
J -

(') T//’E’ Offuﬁmy (Oﬂ{"m)oug /r)feyw/vz‘f’o/ i
== o T
(i Fovee s jhpcmng, Benn’mg ! (om/JVPU'VC’( fov (urbie Tol) q
A W r 6v( P - (avhide
Ne f _ IV N Promprerrive s |
E \ but \[ Temy/|e
T, i ' 7. _{ S I e Y 0 _,,_,_______(
) Hee t  dirif o‘wn it [ Cood
and Tou [FC g
+H Fovy ( speed) £ /
Wte /:'\ [+ For (e Temile Strength  tooly

1—/ FC) ‘D”v”@" needeqd - .('b ’ *ge,r s da%

MU 0° pack Ralte [ —> Brass, Thread (vffing .

@ () End (((Em’m?(e Allowy  €nd of (ulting Tool fo {ndey WYk
JEJ '
(ft) nde 1) I fide  of ool fo Gaduvence info 1)
(Gy
(5). -Jt detevminey Chip flow drrec? .
@ (1 ﬁde (Uﬂmj( €d9@ 3 ( 5) = preven lnterfe{eme, ® {;(;ol entev) w.p.

7 T()u[ tife, T chatley, vipygtion.

— Lavge G
I 1o D By 1hY widey  Chipy  produced = fleat over ferge A
:H"w “ Thuy Ao effect 07 force) POUWEY . ¥ Tines Sfcorg
I™m
(}Eciﬁ oo small  Gffects fovface finiyh .
1
i 5°) q h, Tool life, | .
08 - T Aimidh) 0 | LR LR urbvaimn Chattev,yn.
'@w Chattev g ' .

3 10796_") ‘
| Iz ) wmh’em et

S T e




fz

f@ TiPe_of ,

;

4
i

V ) Flanc
, PR > (1) /
() CRATER Wer ( |
painly piffviom / - Phvasion, Adhesion, of T'T dffors
bj e b ) Mt CorneYy and nofth of foo | "
Zg-:l qd S ~pue fo wo K hﬁvd@'}lﬂj S Sudden engage
; - / S e CGTY Y 'nﬁ’l}é
| ‘\‘ 7/ ,
- Tov] worn oud \ B “h{ Wit ‘Sref mry
e X2
X :2d_
atb _
- A4 ool face !'\ : V/g/
ar o shert dinfane g we e /;vx"
by thips ”“‘”nj over  fwl o
v-fzg_:g, .d"*JQ. 1o '\ 5‘»&"‘::3

H 5,

Eﬁi G1ihog enal (utting:
) (bmp)eieg de?-‘neB”B"a*E("aﬁ'd e}

——me! (D{ P Glon9g
Foul [/7[ - WV.¥ Sheav plane
';"'f“e‘" 2une ¢
| 4 h'P Side {lo =
1V
MI ( / u. {J (vs CJ

@ Heat Semerufed im

E{ (i) '7érflay>r T

L #.0) (i) (e be eliminated bt (i)

o

% € - J‘md) fong = 03X ? 'Lj
M\\——_____—-
fl-’__f) - 'Qo?/vg ( TLoZ ('01((;5—:1) /- Yflﬂo(

!

{an ((b—ova (o{d)“)

of thip wrd
(hxu )

/I
v swein . (72

(m) velotrty  Reletion:

N

of duplqcémenj

v o [of Too Remfwe
fo wep..

d
(s

b

—

[

(s

e tem o Ji & [ cos

mlc in9 Powe-r%heq*

GTYy 2one (Rwuﬂd Jhear /Jlfm@/

~Pm{ly Curfied by Chip (Tlf’Jj Rert Retained by “’P e
(i) recéndary 11 (Tool” chip Inte rfa ©, 601
Ney ¢l Wtting SPPQC’) 7+ of hewd
(7?)9 tw o YK)

iy Pl

5

HQC(‘{' n H} >Q >3>9(l/r)
> L Teor wife, & Teol havdness

ool {ailv7 p

L oot 4 Ttapte T (v, d.Jm'

Hdv u{ ﬂjpee_
o, heuf Carv’

pee d(
by Chi
(9 Rewon for Tool wesr T

) /)(%Ju{écwd'gf?r}ma{mn (1) Diffunon (Gf 7 Temf)) /
(ir) mgchcm:méo *fc«’“*?(’ ('Y pahesion
[ud 1adva | WP 5‘7’\35 W /”V Rhraiion

@T‘/PE of WEAR
“Type_of WEAR




e nm—— W

! . B ,‘ b o oy d L rlr:"'w";W R U Tﬂ Ncg \
, L, . PRApES : AR RES /

@ (Uting Tool Pialevi] o AEATIRY. ST o7 SEFHRIDN 5 ’wabe‘tif A LX,35eHE 21 s
: S CS oughnen, M, Tep, UMy Thermal Stabi d Hwp
P L Hy”’ (fjj{ altoyy (f‘(elh’f@) lemented (aYhide P,mnf/ ((%gcﬂ’;f; »{(fo}'rdf,’
| o, i Casting ¥ Made) 7 (gy Powder metaitor 3 J(We, Ti Q‘Y T

SRy fevi 0y (Q){t'ng
(e

(QYQ N 10¢] A (made b .’?cu.‘ng)
enfe o tmord pt, AL COF |- 7l
( 3 P'mefq'm"wn Sin 1(9{-,.‘ s P) J Demo / (B

pret—uy

e, y ng) (for Covbign) rein

F35 & Z800nel ygp AT (i(;)nc:ul'}ig Djk((; 371?
[ s L 1 J11

| i (i) tevgmit, carbide — powdey

(iv) U cor 2D Kol

@ ol tite ym P 2

g‘"%"ffe(f o ool Iife . Ys>£5d

9 L ey /oSS _—— o ; _
i n B, _Og Q]I Corb1de [Q-"S;]/ (gfgm);(-S,.Q
T2 fuperioy: (evamic > (Carbide D HJ J

e e e o —

[ 715 >77L3)7/ i'
) . 4
“Jlope = N | ldeal ey, .
& \\ No ef¢ecd GDZ/C h
| 0o S, of v on Hog v ] Q”é J
b M ~_ | life * Z
: 1 B !
| ¥
203 T ———es
Jog 7

5 U n = Tool If t |
5 L € lenntive 10 (vfling Jpeéd
- @ => T Tvoy [1'fp

@/”Gchmc.bz'u'ﬁ Facfors  affecting It (€we of micing a given material) |

! ; : i
(i) Teor Iife [(m: micing (ot pev onit Toue
(1) sovfucofimish (e = Rej”".ndjnj (0t P& ﬁﬂ‘ndmﬁ
-(l'if) (uflimg forte m - /7?/(/7)5 {ime In ”””"'7)/()77[1L
(iv) power needed TV = Jdie Aime —in miny/y, C’”Qd"ﬂﬁ *Uﬂlvadfn?] |
V) mRR Te = Tool Changi '
$Ms Tlime i mini [z
J /76//07 e
iy Tm:_ [ - L7{D — No- of Too| {Qi/urp) Pev work piec t
j[.\ v e: _7_;7?__ :7;7‘)'1/.
T ™
G T~ T o T (m'Ir_yL.TC + 7 / |
: B T L ) +ilg |

e



ce Of production /?/3— I . 3 l

0) for mim. (oJT [ - [RP (,) foy Mar Drod‘/’fﬂ'
\\ [ __J_—_’_’,L——————
— Vmp A 2
=T
/ 7("1{.@_}7 ([-#-'/) Tc /

{ / T mGng |

) (oﬁ /

ST 7 gty
j j L // (o? f
} idle |
|

CUHM{, ipeed

l- \,uc”?? bm od 2 Sotutiony - . L
, : Emolion > 'n_ry_gub_,,—»——r-»--- ——— e Y
<~ Ml o beyyed == DSdive i Lttty vit Vi L5

: Active oy 1] Sulphwned, S'Ulphw (hlonnc.fpd Sy nihedy i

@U}'m =3 FYE?ten(v "o~ ;o KHZ s hmo; UNG 2A5-lou M

”’“*td in thered ;
fev, enzene)) \

- deyond hchng Run9£° o Noie) (C‘“ 9(\/(9 ol |

; { = —Rpply - Den{uhCy, Jéwel!evy, Jone (uﬁrn9/ Dre moxmﬁ 6:,(, _,m p,,‘m!

L il N FE
ey ot ”“”dt——) Fov herd and britle] Glass, (eromf(, (avb: n’ QU’) 33iC

 ‘ 1-cec.f ng“:m“dqd r

'8 t avoid WeG7T -33,LCs

|5 )(c?m‘ ugqe for =Ductite & g 2@ l % ( \
:: Ol l E E 1_/1 ;

—) q fquce fmub 1 Ewy fov havd mcdenur 412 “w 7

4 Adv: Pauvraty ; Sgfe & noherer, Lhegt
F @H.‘]m 2-16 MPa , 150-300 mfs Jo L/m:n, T-13 mm |,
Gigu beads C{HSCJ C Ny, 00, Ukan dry qiy- NEaD

—— . Blady ; SIC, NAHO3
,'606’{;,7;’9 BT;ms;; .0 j/‘c,w(l 0000 {So0 (J fpark gcp ('025-— -ijnl)

R~ ¢ MGLE ‘—
Dt ;Upp/\j []0 240 V] 2 MAR [__}OO mm?/m;‘rj [ “h,;m_
¢ o

-
VRS . r-
-—)’mO‘ Fov Max: /)UWPy Vd‘- * 7ol VO . "Q"i,—-;* ; R
frica| (onductoy L _Lm_;g;w

S apply iy only 1T €I | L
tuive drawlngl f!ni(mg, fxr’)uhon ares i\ ;, P

(i) x5
lof —R. 4 2:’/\
[,“/ Micro kol ®) /Uv rozzie), Nenow Jlar) | T L. “&fﬁd
) Havd cavbide3 Aevo space lﬂdu:{"t S L/::t/‘/A‘“ Vo 2\ 3\,!0'
W
mﬂri\’ pAM > ECM 2 EDm >(ATM >0iM > £gm S (gm
(/) (Op iT)“'YLf‘(ﬂ k’f

pEME Lgm >EBM > vim > €M > Eﬁ/\‘ > M > ATM
[ ) AY rm §o8 Jo (m) Revexie MARA sor PEnE.

. ) ’; {(m‘E"‘“ in .’)04 s L o - ¥

R, a—— “ s B T SR g e P N :Ezﬂ,;}:~a,’ ";\:‘ﬂ?l.:-;“ -_&.-,' g ’ 2 J

A2 e '.,,4‘-,....‘~<'." ool S < g DAt ¥ i et R
P "‘i&k*v-ﬁ-v*“'*‘- o e e A R SRR AR T KL R O




SW;/,,)_ N s L. | Forrime 7 Fptof
Jn) Fy o= Fyl Lidob £ s Feo- Cotet — FT Ui

} G Googmg ¢ T Arine
C ‘% «7 CIny  + [, (of
@ 1) Evnest d o T

i Nd mevchant | QG F j-K - My . N/
U)o Meych ! |
ants and oM Fth + ] =ets (m - [690—32” {or J{PGJ

(""9 Lee , \ !

(N‘ and  rhafeey ¢ £ -o - My Br(Fe 2 Fscost + Fyuing |

b Stechle v (o d Sx'n()) \
Fr= Fnsrmeg - Fy - toxg

Ly

i
)

3]
¢'f' Z"& E 77/9 .Ele

A > ? (A
= M = max- ht- of JSurface Rovghner) (Tr'- m""f)neg

i (l) +# forfate -ﬁ"r),';h pu{) {1'm;1l on )
max- feed - h I
(,‘;) thK = 2 (I'l'l‘j Rn < hmex Rﬁ) - F)U3 Hne of Ro uyhﬂ(’l).

L{

-) Hif T =>"wibvarion- thaftering  Fore ™, fower 4
# Fov fmooth Juifure—D | feed, L Ce, T(’S.

L, . v o |
## Toor Radivs Provided <5 ‘c““’d for{ace f_t'm‘:h
on9er foor (ife

p :
S\ MERWANTY  CRCLE DIAGRAM  Fy= T4, b

i o fimg
& ), . (O (¢p14-
o O - ’ = . - - = ol
og zm)}/ower F( \/ FS Y (ogos(h W = ts. 4b.g CO)(}N) Fo,(?J Q(;”nj/,/
: roecrfr g Gth=) Sing m cNn thipipn 7 g
, PEUTIC  (uffing fnevgy = TFc N O Cuiting~

Fe - (vtting {orce - Glon : . e = = = F"‘
o - ! TNE S 9 twiting vejoci1d — — - F -
1= Mot fore = Normal to '?' u bf ma m3 ) i 1\45 *E
5) u) Turn{"f)ﬁ . For ovfery jurface T -
: , For_gq: ~ ga R E

(i:"'}(oonffr"l-' To {’nICLYje'OD’y ¢ limifed /)DY{I'OY) of hol e
(iv) 1-sinking * To o end of hole 1o Ve 1f (onical Shepe fov

fhovt dnfante @j

(\/) Tapping T Malte  Intevnal  fhye o vsing Tap.

. A pire | dmensiong . : b
(vi} /?eommﬁ'-ﬂ’q’wp" / G((UYQ((7 and  furfgce fmuh Do) ined

by Pori-teothed  Too' Called Reame,
(G

N-emgle= 4B B =D oy oo ¢ Byt fp oPP

I fo
b doft.. 1 Duedi e Ralte 7 7l




T T VIR & ol - P .
B s N A

ﬁ\.& wHEéL SPECILFICATION Men: (ode;, [1G . b1 3, Man C°"°J g ‘
Type of Hb')'&j;'u(o @1303}51'(,0}'07’7)077(‘/] -
G G ain oy Gnit fize (_'gl‘ze of Abrasive P
G Jhength of bond in wheel @owev of Abrgive partite)
S sroe :

vrtore (Jpacing pjw pbresrve] (Dense, open

8 Jond T‘//7(° C V-viirified ) S-silicates, 0‘01‘0777077d/ B-Rc!onm'd y €- Jhella (j :

G‘]‘{{'({E:] /’1}-17’)?} (UQYJ e} 4 i
1o hotd ¥oye1’hf’_f,]7

ffo{{, Mmedro™ »‘“-07(”"‘; '

(SN

@ ('.) f{- (wheel —) only [ 9T&i7'l fize vied -
(i) (‘ompoo’n(l n — > ) " 2t - -

. ) Navyd whee! !
@ (oarie  graim rize - fof{, docdile (opm firocfvre ava =3
fime x W hevd, britile [Deme V!

)t
@ () off- hemd §1iMdING L Wovl< in hand  preried ggaim
To 91iﬂd hovizonTa! fial frfuce -

-
Joft (Whee ’J’

701G1iNg G W.

(“) S‘u,vfa_ce S
PR Y . 601 QU,'(K[O\/ Gnd

QRIND‘H‘I-G) DEFELTS o o, §vains wea
®© —— 7 orlc Material 1 havd, J il

() GLAZING - of Cuflimg edse

: Yo ) .
vord) 9

Sharpnels
------ (i) (oApING © twhen Chi? )

REMEDY ; DRESSING —> Re(ondi{ion' NG protes

hlw AbYGIVE )
i1ne
fo grind the §1MN7

(cheel  iT3€l f

— —
. —_—

matevic!l, Iy MO

PR

die, fevies,

t —_—

(orin specificatron il
Cfeviey MM —5 foy MoYMG! LCS
H —> N Hat d materiald -

5 —> n foft and Tovgh-
@ mi¢ ing fer Dutl

0
Fov & face d 3!

]
for 3 face @8 1E
D > A= £esmp VA0

4
.\\Q
\

I

> fpproath [eng ¢h.



0 R
T e W

. — i —— L heat
w‘ ‘\‘\ “i“ o J\u‘ryx. e W 4 53 ":F-ﬂ“'";:.m M T Y de"" (h\?(;{).\.‘f?mt) ? " “ " )
\;’Qh | g TV Sdrayive graim AT M n: myr, 4 fur finn O
. MTMes e % . s = ¥ ( MR A
TOQ | *Ied on Wwep . by vibraiing (omi"flh(’d aiy PRadviy ! lod o WEaY
P < MO22)eye supJedtta a2
b L noaues: soprected #00
~ A f \.: :‘st,{ — —— Pl P RQU(‘”Q i
s Ty e - o Wwhy ) o R VET ) °* o s [
o ~ N g ,- I\ ) - Y t-0 ECM pgting %
Wy I " (ehary»wr— Mozvje | —— ks
SN | TN . ; . d L . B — ety
Fger— 3 Edtatven ~ | @’)
Lo O5— T . ' . a wefe F0
Q‘Egv‘_:ﬂﬁjjpx'u”‘! oy | mising [ o R g
N R magaeds y pichion) Chamb ¢y O ST -
R A *‘ P J ot [”_') ¢
©AGnifafor volom e of maRk { 3
\ H ) km = * Heve no Tool wea !(J'
2,5 [ - Tav Levie ol wep: of f“*&n
P T ARl + material fom wep* 4
" Thoy 37 Y= {vewvmy, il e i)
3/ ‘7-?‘_* ivibr\\ {EW\“J ‘add fo Tool § (hanje€ ‘H "
H i [ » O e -
] (3] WO S2 Mgl et Shape >To preveal i ClETOHES
) Y o — tidey maxing —\ 9N T e | % fow vottag e De “PP“M
]: } H f S{U‘TY (mPQ (f }(Yu@ { - . i , ) it
| evve s SR MY * Aniodic dipolofion Removed §
[ O RIK : vz ovor 0f wor L !
- - L WoRK | Tanw { r—‘ﬁ_—-r material fom WP
i'_,-‘ - ‘.‘._‘;'.‘:Z,:.:‘:',".'v"- = ',.o 7!_ s di)lUdg(d ‘m Q&; wo‘\ K o . ‘o,) (fb
] Y A CR / P - L rontand feed mofi o |
L. . : P~ e L~ ol & eietrolyle PUMP
- . ~ 3
5 Pinten (Qf‘ Mopv.
E i\ m ldh Nedo ] fervo D!Ef_f_(_?ﬂ\' L '“"1"_ 0o~ 1S ”meJ O{' ED”)
. , .
Printinie - Eva- LS Mo {0Y !~ Drive awuy Chipy Pwer iy, sor-fin-,
Fununie-gva wep. @Iec ydoutfoy
P:T\th? aue To . Do f N Piejectr ¢ Salt Sol ‘
to heat of main tain "F'"’V"“”"J: Intlammble , Etedvolyfe:, 1-ompiere £ ot
SPAYIC B Q- SPark Gaf

"f‘cuolin Qb'l)i :Chefn- - @y awa [N U)Q)fo
ha‘733n3 blw 9 gl d ) away heg

. . - icqua nevtr & | “Alew EC Reac? Ay
s 1 ]frower €9 - WG, Some tight ojyy,  PIOPTHRLITELRC Thermma 1<
N o T LIS non tetronl ve, tonc
L 5 erolene parattin o) !

- h #0¥Magl in watey, vel ln
e [bol weay

= lwmev Moy in wate Y HNoy
%ﬂﬂ" 3'9!%(_ wp. Bnode bl W Ratio = -—%.P"\w.&i Q=01 tm3 .I:(UYVQY]‘ (ﬂ)
7__ . / Y 4Vve QYOdQ) (Q)fe’ C—‘rl byq‘\‘\’ ) W, né\;w l (JF ;E‘E (J'- le(m3

+ e \© = O ot @ F = F-conef
Adv - AmyY, Nsor. fin. (b poweT, @an (ontovy Cavitiey . ! 2 valent = 96500
Lim : caty for fiec (ondotior)d (ﬂf(lg(l‘.‘/-u, NaRy Za~[oo

. —2 : 2 X4 3 &
. EBM: & b € '
LBm: xenon (L{- L2 € Jun pAM .- -
Heaq lmh) oon® Tongiten ==
u gy i
ﬁeehﬂ{l / mi Cletrde o —:r, telation
forbaee Powe ' \L
th‘cdt) taey Sour(e: e- ‘ \éYQQ
Reqee. |/ Rovy L er Mgueids[X] @ , 2 v
tive J foconin Hyn
mivrey (H\Aob f"oS‘l-(T) 9 \ 7 T Hany,
ten N T B
continuooy (g)ey [ T move] \ )
((Ud - Ny) c"-’-iDQTJ

Fown‘:ng ! )

omp” ¥up Jf _ __Anlodig
& For farrow ¥ Tpower (omump covm K i Bid
microliop *¥L mry Fnor fov s ‘ zle

s C P — {
T ond 2 RQ{- mmt‘n'Q' f’lmmq ‘s at™tT \I/*Q,P.‘_Q”“Q
cljaeY

onied gay
“For condocfurs




3 »

{of P

=/ (uth ; ) yo s p - 2N Temp . en’n(’f
ng  Teol Mederial  ReQuived 1o sorfain B TOY ¢

oy T 5 5 iz

I3 tevil & 2 (oevwe gram §

\::/,“ Lentr TU?Q / { C'}"’.”:’Q < \9

| D High fl dem}ij
L ,r"_-‘}@ [ f NMon - ,th‘} '/A?”() \/) In dU ¢ /I‘U n /U'Tna (&

——

5 fymbol 4o inditafle Rovghnes) . r

howyd patfern: For (clings havmﬁ w

Follow
o Ramming .

h)oy byealt dve

\' m yr n o fov  (evamit

| I /1 N 1 (‘C(Y/Jll("'(’

@} () Manval — (onifamt EAic ‘( me 1)
= > o votiage VAT Prode .

(l'»'} Avfomal’'t = °

' NoT ’5/
(7) Gepr  GEMERRTING PROCEIS 2 ey shaPEY

’ (i) Raus plaming
@ Jurface Lmih bC\/ Hom'nj ool M (CLH) .

Tyvey fitted by By Inferfovente {1 £

NV va(vom

;@ Rm‘!wa\/

\

@ (wer Beam

; e Rea™
@ Max- Recucfrom im  1obe
@ To Extrude grittle Madevial 1€ (L0
@ () Bolt head) : op;e{fin9 E(o(c.lf/ed {or gimg of W

11 Closed  die U/)Jeﬁinj-
D Ropl /m'yf'ng (Em;iev)

(M} RGI‘/‘-"Q}’ (})f)PEU p ) [nv- (Q}{f'r)g (/‘I()u)}
G- Rifte Harrel ! Swagging .

| |'\)
( ) b- 9()71 o Gun dy;r/inﬁ.

A. o man{)facfure Fxiroiion  po22led: whife (astp vt

2 0V move  (uffeys Movnfed on (ommon  grbo, red oty
‘ | » | f"mulf(mr-‘lu“\ﬂ*f‘_;}

Al

|
|
vatpum

ethod «
rm)w'?’)? manchel methoc

Hydvosfm‘:‘c Exirvjion -

07N Pl'(’ffﬂ

dvawing Py

(i) Henoyona)

)

ngy 6 ANG ML G



b

¥ - A Jl!‘c"
Catfing — an o8 erea  1oY

— p:

‘

ve o¥ (oM enfiona( Mtltng

AL

i
hy@ ’7‘{

> . f £ ¢ ~ Y |
urapdieY, werl opp. VL
Cm e ooy
(5} forfacé poex

i — s {,"""g ’\.;ka\

(el Ly

£ = )
(1) svan ()
;. g

: ’?\_ a *va—-—-‘—vi T - — N erV_) :
P Y M 7 . R 3 . Q‘H ¥ <. |
OUY nd omprened ey 4 owed for miting 2 L
o, ™ : . R . - I?Gf(t) : i
:f QLY z'h‘-;{ @ e hrean Cir $5E 20 2 ”.'“é“\\’;' "/;?-'"x!k'fr ﬁ?‘ Ve ""“’.‘j +ve
~ . 2 n S e edie Sainels .
3 i . Tungiien Cayboe (We) Tools.
e :\‘:Z. ’f‘ ;;7“,'.‘ Yy “(} '-\'\,'y;p \5\: I e pnram e .“unff‘ |
i b . - e ' - ; ion (uitey .
- > )j?’/) P {
r - e A Geqy Jhapimg b |
: nIer MG TGS (Gm 2¢  Made [’J —_— @ = ot
bt ~ ',,"_ f
R Ty ﬁ\ “!"‘I‘\! \"Ix’"\./,Sa ) IR ‘JES(}C(’,JV c\{ fnG*’* G
- "'(; ¢ -y -l'\wm &> - £ 4 “."_Q*, & C\ )
~ ey i < - ‘\\"\L‘ - A
e £ > ) ™ A
SRERNG -+ :“t <> G A ey /
v ) : ' ng l€-
: - - PRI Y T -~ poid £ ?"V ) "Cj?,‘ E‘-’ l Ltf/ @ - G’ {e a J 7)) ). )
" a2 g X LT (P I tn L s =¥, .
B el e ot A9
¥ .‘ ' } B rd N ’hﬁ 157!"{‘
D w2 grg'es Ay (Kediemy/ oo O TETH
| o
t‘._ Rl \.“.: s s \:' _-T 1
Y M UBRE LA LReT . -y { }
‘ , — N -~ d’e: (I J ) ]
K ~ . i -~ '3 § N Y 7)[ e 07-’ l
S u¥vafure on die J(§M20 6 U (1euvs |
< V'J~ !
. p ¥, &Y O[ %j £ '
fr. & » ¥ ’e 7 / ‘n"{ bo,{‘/t’ . . ;
< QY on  penth ’\9-;(,11'- \"'."Pvem s 6)G f
B , : K
pveduted oy bwgh = QUNIMUOV)
\: — A “ ‘u’:‘ } 'C" ’f !"-f i ~-1‘

‘ =y
syng mental A0 S

Down or (limb miHl'Nf}

/ﬂ W
O
o ?(

——

S S
feme  arvec”

§oo ¢

Ht§n

Bonze (157)
Steel) (ch

wppev (16)




U2 Temm o o v (! moovy C.
WSx2em dadle Mouvid} (i P@.,mcmeﬂ‘{ Movlds ") (Oﬂ{
£- Sand CasTimg a. (enTRIFUGAL C l
ST dEESLL 8- DIE (. <7 Gravitd |
N INVEyTMENT - A V) Prelvre 2
N - S
. (o, Mopiding Stoin . |
: Fod Mooerdim g |
C fhett MovigdiM 8§ V‘IJ,H'; f"?
B : M Toteremte- [0 N
= gedier Joviate fmidh end Cloe dm & ( - -:}.“
-
-_ B B ~ - S = -0 e
? Jathwn (I, Ad, Brasy  HKeafed 10 d30-215°C et -
. peifevn ricrrned . . - Jitita; Archohols o
faiit LG InDe N WX Dagving ; . j —— -
v Phenolit  Renrn g X ~s} §
=2 Inveyd b0 Amx © T |
FRTToIne Dox . iNtknen of fgmd Sdiac fo peffem 0 L L
—— -~ e
T owil {ime: Time fo 7’57-m"77§ ﬂ
- y [ [-- AN -1
= Hew!  patierm + fhei] = Them falte ovf fhe shetl A -
2 Join @ fhell] — = = Fl
‘ . | . ‘ \ a‘ ‘ ‘
= R pNow-Fep DM TRLC / L R N1 Oy
> (o] € §TALS [ [\ ) \/ Fe |
e W ¥ - ; | i
> e, Jh erf  (ovnev, Jmall /37'0,7'5()7 LJ - ‘
. . |
@ lrvesrimen{ @1IM§ i
(05T wAx  PRoces) |

=3 < wex  Poffen -
| HS N MERCAST  PROCESS

= fﬁj.‘,:rra} 6 - *mt P+ Gnd T Jhength ﬁ”"&)

& /

i Rimjed L |
—)wex  peflerm @mi n nglﬁlmhol (To Remove 9vewe Gnd dfﬂj‘

e s

-y 1 oy yy\N e""fn: '.C ; [. & : ¥

> omn  fiu e ome e gvain Cevgmit . (qued PRE (oA T

—  Tyvbime, Jet blgdey. (FoY Repitition of proter) )

Siepl Moke wax paflern m dre HePT tead 1 Ao Remove g 5

5{&3‘2 {o‘rm G '{Tee o{y:h?le 'DQHF'T"')) ”PPG' Five f/)e[l
pring (enbral Jpyve Remove (g x

L slepu_ (@) Repeat it i
fiep2 @ o{’fc_;a—g (%PPC’GY ovev 1+ [[eP? poyr Metal, Jotidhly ) pyealc My
=3 layey finol  Produts. k8

mn fuvnqr@ 4o (om,:lf’f(’ ‘




F : ';?
. o MoVla | 1
L‘—Q JQEJO.W) .ﬁ(_z{ﬂ'j‘{ OR (0 mOULD)NC.) . Lrgf Ha'ld -4 \-.‘

i

- : .
AR
HGra M

POVt Better finih, dim? Tolewan(€ movid -
TN vepaving
- wrx F -4 7. TG S e a) 'd (Uh’,‘ ID
L S ;.“\QJ;L.; '11,?"" PAC Y.

—) O - e ’ o, (¢ urtd“’)

Fal { Un i g ~ n. <k 10 {0 i £

- 2\\:\33)03 TL {“UA —) NU_ lﬂ} i t" (

- A

,-.:- j - o) T T |
TR Lol!&p)zb:“‘a

@ Fol Moviding  or Lol Foem Proe)):

N

;r&fr‘sn\:. Plaidic Fo!yc.\{eY.’n(o \.]
' ) S i hile h‘c‘mi‘nﬁ L fan @

Moulding  Maferig |- AypSom ot Pof L BUSSETE

When  bot  meje) povred: & vaporde

i

O CentricvcaL  casTING

: *\. e e

Rofated @ Joove pm

Povred = Ht (emi~ € ; ' :
(oA » -
(‘\ - @ .9 ! . ( \ \ t " )
/ § YA\
culjrde Gyam) - (varlie e \e—= :._;_;:: T -
(eriie M — fine

Apply — /orye Pipe borler, preivye  veley ﬁjweeu,@z‘!.
& :

-~ whrth have fymmer' Ya

Jemi- Cenirifugel ca3tm8  Placed  on HP*, Rotaled abt - verfial "/5‘xz'_)

pvier poriiom  of Moo bay —  (entrifvga |

‘ 4
{fenitul ' 21 no—2  grev n’(‘j
PPP{J - [Uhf’f’l /[)U”PJ- q

-

of (afimg), Indrvidval galer, tentral Iprue
metal  fiom a  (entral Axis 4o Individug )
tuhich G7e plmed on (frtomfevence

((77)‘{"' ¢ {Uyl‘nj No-
e =

_poipoe - To {ore
- Cavili®

movt d i
he Axii- Iymme !
S Amvertment (atm
t _,Qpp::'(cu‘zbn : g“'ﬂaﬂfiﬂl fov G

g flusth (a3 | MGHMj Pl Mmatevia| Bvars Pbismy2n
St S
Tasly = Lamp Jhodel oy, decovative jiom Jewellery

}OHL\N (gt n‘f( s't.’»:?l.‘}

hn e
'5(07"'""00”3 G Ay Qs e M ey
e = |

e A

B A S




NMume

AR %1 o R
: DY LR - to valle heig
-Dhmle&LJiM for torfate finish: I- Peak : Umﬁi{mn [rodcen ger%) _sat Th
nie blw 3 Peak , et Rmax ’Hmﬂx (”jﬁ'lec:) Ry =
a'(, 1 ] €) vallie — R{+fm ot h'b : RQ - _Z;:_y -
(\ en Te ”ne G\;g. VQ!UQ‘ Ty, 7 U“n(ﬁ n L’ cud O‘“ IEW',))
1) . L 4 - . -
3 - fonn of x Re-.t Jv-d 'xys * Bpgmx Ra = _HmaX  Hmex :__ﬁ Hmae = T '
89-Rmy- Ry : [zy3 - ‘){. ) Yy 7 Cof te +1un (8
QQDT el . N P vafue RZ - HV9~ 0( 5 Mexp pte'() D S Jest valieys.
\~,\H“\M£on of furfate finish:

on_of furfare 5.
" N7 @as aum)

N £ b
| wm\?mmm. forfae  (rvegulari £i®) 7777 Wivem of Lqi

Cor cotl ] . - eﬁ;-ﬂ
Olamgy; ; = Oiamond Pt af tend of lEuryd J‘C'“')P“"i(}/“ﬂ’ off L e produhm
e levey “Skid  to prfet! D pt -
“ 8 0-p{- move) in vowe(]' —Po)HIur. of (ovve in (uil Chanye;

TRirane  (hange)

A
amiiing allowun( @
bRuvghnen vulve

- we wheahfore pei dse.
c 2 -
%-QEL _%@l&ﬁue Mpeion -~ Mewovres dimn fom a Referenie  vulve 'Z}«E{
A Methan, R "’OH(}/ datum ba Sp gavgey - dony muove N divdgnies to mainfuin'™as
ZTQC\QLC*L '-<h90p &- MO §af- PowW ey IUPP'J 3~ Acoral lndepmdem of A- in manufal-
59 faddov timited 1o 100, S

~ limifed Range ﬂninﬁ dif{- tinisy

; ) © Jmal) chan}e) in dimn que fo hertig 3-uivally " hay lineay Jlgy le.

i S«ﬂn’:a ¢ ‘m 4 Varigtion jp Size of wep. —>meL.Por L —D (ylinder over Ribbon
raife g Retalm — pef lRtdion of puintey -

i 6-ingensitive 4

\ e #wha Q'JPﬂ‘nj S Not helicu!l, Hi not vied o Ret0Ying dev iy
w) . ‘N Mewvremend bl it fakey fime fo (ome hatk fu n/eu-[::;én.
MeLLTING 41 ¢ syisty N diaphyyum fpring © To
N metod // @ tin]< Religve any Residual JNen in pn
' °chuin9 > 0iaphgram & megnet - To avoid any  Jerit 3
futgro™m ) J Spring mMainiain uniform Pye))uyc.
Sorfqee
Llate

Hove {o Pivot  movis of m- (- —3 movl: of Twhied rpivg
B ., 0 3t Thin metq| Mrip ven CH Tw"ﬁ on ( Jig A RH . 8l
2 TwittA Twint Livos COTGL H)‘gn Devryl- ae Twint on R-3Vde

(emivad
# M P Size thange) S imbuttnte 1N REWD LH Twir/ = Portion vetufsd

# "’Péinu'ple-. of AR JTET- b S f ’-Qz.quri off Fpopulur in
-~ b \’L

{ﬁd‘.‘,"?i’j
-p- 4 ded dhen Py wind - dirtemte = In proten Javging.—
; e & T ’{S m.F"ﬂ 50000
2-PHEVMATIC COMPRATLRS . .

L : W wayy gy
. of Rotameler: o | — g ol i
(‘Q&'#’“"Zt}'fé’exmm Uring V\'heqd > JhQPE Wil be ae o geometwy “of w-p
blads head Brblader o dhgt fog g
clherwhe Hitly 8 de

|2t P 7= 7 Tapered Tobed T
™ ) , e apere vhe v adl
P.P—”J"’PPJ ;{:f,-?f»’(’f wove 10 Fa-P mgin o,

ot aiv SMprenibili -
1y S h
4 of Roigmedey T )Hne;uwi n Obmwﬁ J enig
will ¢ ang e " oY B ——
& pr I r
[PiPa dont miR Z,n“.delP PV 1wt forn)

1‘“\!8

wo 4l on
P QUEIHE “helipus) e \?
e . “baed on below porition from P
N (i) Diffevential type: JU¢000 whith one hlghr?v?uhc" ' \\\{j
(i) Bakr pressure. fype: - P S Beilow ™ e
| v <~ Ay '
T\)\\?l prenyur batt €a o meQ)U’Hr}g 071“{1'(91 n-d \_Q
v f ~ n(%;'i)n)’: " (Uﬂf i m
i D ‘{ [N - n/q y d(l
(= ».,?_':‘-"""' ?

Pl b3 - ) 4
L of conpo! orMice 2 23 Pnevmetic senytivity oP . ol Indita oy s -
d < YT e sen: %ctf Snim J "‘%Tpa | S’ée




E 7 T ARt - Sl TEREP SN
Strew  Threod Metrology: madov dia = exm'n.r:::’rz(v:vmm o \1/?0, i\gﬁm ;
“Bench Mivometey  -oplital prodecfor - T mPKe‘;;nomeroy dia o Threud &
Mino, gigy - opfital prodeddor - TMmM -Poinf@d anvil [ vojedoy /\'\/ \
Angle - w n Pith- pitth gavged - optical p L o

<'3 awirte for \LP'T\(,’ o= Thread

PCD- wviin ) wive) N
—_—— \S <3 Bl (9em§ ,PQD: m- dw T dw

T
T“—- m*Q'd w ;
Pw- m-&dk)+an . ’
J_a\,_____._

*- dw ~(0D- T
£ (on-6D) .
¥ fov Exaef size dia Qe Touch o

pitch pi- @W -,_E-Je(ﬂ o
2

~ (pleto +_P (otd o3
(‘_ - ) & P= P‘l'f’ tn

Poe-0B
rodu N’ *
Atteplanre  Teyd -on new mMJo before (ndx(: ‘f:: (0’:3;; P. Chetis Pmdv‘cf ~1f €"°""’——Dm§j;q
———— . 5 n - ) .
l= Dynumi g’ -on mit in Wworkin tond " o)
» . ’ . . e . ya
2-stqtic » Foy 3 mjey Ltudhe, Miting D'Hé;} B95F:‘ndle aAh N Jubhed: L guae

« [l True (Ve gpivit level '
I For Lathe: (1) P bed ™ ( P-—we Re){leciovcrf ﬂu10‘°“’m“ﬁz\ H ’—5 foweh

B . : S a , Pl
iy Pris of wotk B Ao SPINGIR GRIILg5e) of geading on wPrON NFE e
) motion (Neuo vibrat

ion in 04~




_;A.‘ "~‘\‘ﬂ,' a

= R ey et i culfvre
F:-, n - Ritlatey o Teocs ~ aihet it i 01N c;"de G’UQI'WDioeguyiciﬁmpaﬁon of all menmber) (4‘
:5s . Lhe | :-.. ~aran v ' e \ (nll€
3T approath of etk LT__D-{M;’ZIJZJOT - Empowering |
TM Sy cees) By A ndomey  Sadh b paemhieyy Diieti et y )
Me guidinag ~ s . oem{:r 10 (i} org A) 3- Approath : Team worle, HQ'/{ mE‘Y‘
__(: :'-\:'w—}- ~"""\'f.'?:i':: i~ Chieclive ((cnnnucw Quaint ) PP){ )5 Mea 1€ CZ‘}-J?GU'“J
‘ale nt*?«- P oTgh, a»‘ﬂ’hmvnul‘cmw) Y-$1d: (00’3t Ri-1he 1 H4ime s Tram"?g 2
e e PRS2 Tous: commiimant, paripudon. g ) a-gt 04 die |
Mo mi() 2- |
E : £ cifniends l' Jtunﬂ .fCl{l)fG( ‘0)) €dyn0 :
WK\N‘“‘ Citments : ey cﬂemmhoﬂ/ nvo)i"uem"m S_Empgww it Q'H B
,Shan {‘« e 3(cmmuou) 1-nwevemen{b ‘: Empicyee 0 :
! ¥ ~»-§ Ty 7- Feed batlk ‘
M o™i « 3 v uen\hr“.cnmn ) ’.
= T e Benifidy: To S cortomer d- ompaty J-e 1 Tolal 6 UJ produtl 8-
i~ i b ;
e ,j“ d Ly ..e,. 6 r'hcue) of ToC (ompre henyion, (ommlf’;’(e’?"f n |
—Treveis fagive fumpetem? temm™n, (oyret?, (ondinv of - variovs Grpy in 67§ '
;;‘\\_*_L\_ 8- malnfenence +¢@ Impruvemen‘f fe->+ 13 2 produtn plan
19 .S b
DR matenat Revivement slanming (44\ T pianning Repo)v'i) ]
mQ)tey ereden fthe, gin of material, 1 '.._.ﬁ__._p Pey{ovmonle g
m‘_..“mv._ file tlohal if does ¥ oy Jt goe) e \\MU o der sthedd |
JSF d
FBaaifiyy = limitadion) Hmmbld ovien{&d v Retiahle Up, tompuiter T
: Ktip
MERp-11° NaNUsquioring Rexcurce f‘aanmw ? mRP + finandal 'fm ﬁ
(1 sivafegic PIC () Tedical pac (m) Fxecudive P4y
ERC- £ni g,,«mg Relourte planning
W Tp_ .‘er ]‘}figYQ‘[EG Io[qnn;r‘9 (guy +iell on DE'f)
PR Y- pJR -TRuoont@ -Advane prequ  =push
~Job ov batth froduen

et L

“tan handle dynomic

= Inve, 5 Sfotlc
NI T-3a8p -4 Revoree -op otmand pradut™  =puil - gifficulf 10 hondle Q- - oo Invwii‘:"
e produt™ - 2y workay - Jood vendor Re ) A . :{ :
p 7Ret1'11 . /
Tl ? . — - 3 - — D ? !
Pyodutt 1% cugre: Totredulh = §rowt) leU"fJ Decdh Fn ? j A N
- =tord vqlue ”
Velve. = Pexformance [{onun| Suality | N | ! :
—«L__‘__ R —— Lie t) b | [T
. (oy4 “&feem &"ﬁ.;tflwéw--—u.’a
" g L > 8efore progutd in mk¢ - “fxchange o N
V- Anctai = peter

n bR B BUAAT (REATE — REFINE .

PP pPrLannng PHASE — & fetip)

nhme — (oniye] /D})Cu(v‘
; ' . oexpahhmg
Prioy p- Pettve D Dat & INterpy Exn:dtﬂhf)
-Forecaitiy -Mdﬁt{/ Tool “’””0‘ ~ Roofin '
~predugy deiyn SRy

" g (ohleg™m etgfion Re {c 1
=maferi - ~loqd;n§9 “h“"“"s e




