Basic Types of
Metal Forming Processes

1. Bulk deformation =
* Foliing processes = =]
Forging processes r=
* Extrusion processes
* Wire and bar drawing i)
£. Sheet metalworking
* Bending operations =1 &
+ Deop orcup drawing =)
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“1.2 Types of Extrusion:
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According to the direction of flow of metal
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Direct Extrusion
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Extrucied Progugt  Dhe  Containel

Indirect Extrusion

Hvdrostatic Extrasion:

Thin prmcess uses fhic 1 aply presscre cm it In this process, the frictien s eliminaie!

pecaiss il il s rether contast with cylinder wall or phinger There = n s berween e

il and plunger The phunger appliss force om uid whick further spplied an b ol iy
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IMPACT EXTRUSION
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MU APPROACTTES WORK PART IS FORMED BY THI
AT & HIGH VELDOITY IMPACT WITH WORE

Exsrriples of Typical Parts Produced via impecl Exbresicon

] axirusion abows ko T efficen and cosl-sfeche manfadunng of @ wids
varisty of parts. The copper grourdng leeuley shinen below are & good mxample of
whal can be done with Fmpac] soireson. bl thers &re My rore exsmples thal can oe
tound Sheoughout s dhverss rmnge of indust=es ed appilcalione. See our Galary pegs
for mons sxampees of pars we produces via ipact sxratlos and cold farming.

Yy

{epussding Ferniles are & good example of paerts prodiced with bnpsst Esinsam



+ Indirect extrusion also called backward extrusion or revery,
extrusion the die is mounted 1o the ram rather than al the
opposite end of the container.

« Indirect extrusion can preduce ballow cross section, the roy,
pressed inio the biller, forcing the material w0 Dow around the Fa,
and take o cup shape
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Extruded Container
Product

Hydrostatic Extrusion
1.2 According to the working temperature

1.Hat K aprusion;
¥ the striimbon process takis place above pecrysal haston sempendaie which b oo 360 of
itw muiting Serrperaters, the procs s D s bt ovirisaon

dvanisges:

Love: faece pequamesdl compare fo cold workag.
Eaiy b worl. i hot fom

The prodisct is free from stes hardsming
[ ammper

Lo sarfacw finink dise 1o scale formation oo exinadsd part
Incremss du e

I ghee enciramion proce i takes piace below crestallumiion eaperaiure o om iengerenre, B
process i knosn s cabd exinision, Alummam cans, cvhinder, colapsble wbes 6. afe f1mple
el ihin peocaes

Afdvamages:

High mechamcs| properies
High mrfsce fiaish
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Wa oxidaton Bl menl vatice
Ihnsdvantsges.

High force requised
Proshuct is sooommplisbed with strain henfening.

- L]
Application:
L]
Lo rigasciy 10 ol by s d in pioducRion of Bales amd Bulsie e
Wi es s i usd i sraemes sack m o masy mahisirees

This process is mved o prodece frames, doon, window gic. m adifeerTy mulisiris
Eurumi b widihy et 16 peoducs Mashic ahsgls

Advantages and Disadvantages:
Advantages:

High cxiruseon ratie {0 s the ratio of billes cross secBon ans (0 estruded part s s ben ss)
Iv en easilly crewte comples cross sectom. !

This working can be done with both brattie and dussile manerish

High mechancal progenies can achivved by cold evinsion.

Disadvantages:

Higgh ilsl oof rfuigy et

High commpressive foroe naqured.

Oiriginal Source



1.3 What is Relling Process.

Rofiing i a fabricaiing grocess in whch meksl s passad Brough & e of rolls. Reling
P 3 rruny clagsdlicatans. Fhal roling, in which ihe product is hscally & shessl, or profils
reiling, o which the product & trpically & fod o b Sofing is afeo dassifed scoomang
1o the racrystalication iemperaluns of e metsl

A

1.3. Waorking Principle of Rolling

The Rolling Process conssis of tea opposing roflers and b metal squesnng in
betiween them, The base cormidenation i that the thickness between the rofiers
should be Lese than the Metal's (ingot) initial Thicknees This considaration wil
hefp metal's inrward mition a5 4 passes through the gap between the Rallers
Raolling Process decreases (he Thukness of Melal ant Incraases its Length and
Breadth, Keeping Overall Yolume Constant "

1.3, Terminology used In Rodling Process
The mast comman hemmmologies uied i rolng e a6 follows:

+ Ingon: it is the Starting Metal that is Prowded Input to the Rolling Process.
The Ingot is a forging terminadogy, whers metal i Exen aul From Ehe cast
with vaiidus delects.

« Blaam: It 5 the Ft rolied product of Ingod, with 3 Croms-sechon anea of
moee than 130 oy

+  [Bilat: The product is oblained by further roling of Blaom, having an area
of Cross-section greater thar 1500 mm’,

« Slaly: It is 2 hot Rolled ingod, with a Cross-sechon area greser than 100
om' ang Width > =2*thickness




e 1 !“lil L H 2 T';'-ull'.r. -'.
Another classification is by working tempersture; cobd, warm, ar
hot extrusion.

Hot sxtrasien involves prior heating of the billet to & lemperaiure
above its re-crystallzation temperaliine.

This reduces strength and increases ductility of the metal,
permiliing more exircme sioe reductions and more Com

shapes to be achieved in the process.

Additional advantages include reduction of ram foroe, ingreased
ram speed. and reduction of grain fow chamcteristics in the final
prodiuct.

Class is sometimes used as a labricant in hot extrusion; in
addition to redwcmg frislinmn.

Cold sxtrusion and warm extrusion are generally used to produce
discrete parts, often in finished form.

Advantages of cold extrusion include increase strength due o
sirain hardening, close (olerances, improved surface nish,
ahbsence of axide lavers, and high production rates,

Cold extrusion ai rodm temperatune also eliminates the need for
heating the starting llet.



1.3.1. Hot Rolling:

Mot rollifg usns e piscer of melal such e slabe or siesl bilets, ara heats hem
woovn ther "ecrymislizalion mmpormbes. The molsl peces. ans than delomes petwees
il Creabng BN croas secions. Thass ois seclons e Fanne than thowe formed
by cold roling processes with e same rumbss of stagas, Ho! roling sl reduces e
EETRGE PrEn Site of matal bul manaes an egulaoed recroEiruciling

1.3,1, Cobd Relling: Cold moikng s & prousss which posses metal thicegh rolles
temperalures. blow ibs recrygishzatbon ismpenmines. This nomsabes e sd sTEngi
e harcirmss of T maial

131 Boik hod rallng and cold solling are wied o cresbe sheel mebal. Fiovweir, oo
folling produces inng: sheeis, Hol roileg 5 also comrmonly wsed o chaale ekoad
rabs. and cold roling & oflen wsed o made Daverage cans

Cold Rolling Hot Rolling




Hot Rolling

The material to be rolled is above iis re-
cryslallization lemparature;

The 1ol rackies 15 larger than used in cold rofing.

anvrmwmnﬂunfhm-pmmhu
oblained.

vwwnmmmi.ﬁmlmrﬂ
Obitamed by hot rollng ar even IMough it is
uMnECOnormical,

Hol rollng results in; refined grain size, emeved

biow heles, toughness and sangth increases. A
ﬂm—“m*mﬂl’d.

Generally hol rolled motal does nol shows wiark
hardening afect,

J
[
i
"
Cold Rolling J
)

The material &5 be rollag & B iy )
lomparatra,

The roll radius is s malis:

- W

The heavy reduction area is nof pray

H‘mll‘i‘nm[ﬂ.ﬂ?ﬂmcﬂh"‘
of akaminium o,

Cold rofled meatal shows work haraeti
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Hat Relling

Tﬂmbhlw is Abow by re-
erysializalion lemperaiyrg,

Thhe: roll racdius s largwr than used in cokd rolling,

Heavy reducton in ares of The work-prece can be
iolained.

Wery tin sactions iless than 1,25 mm) am nel

chtmeed by hot roling o even though 4 ls
U COrormisal,

Hai eulieng results in refned grain size. removed
mmw:mwm_n

Ganarally hot rofied metal does nol shows wark
hardening effect

empengiure.

Tha mdll radius is sealer

Theer hsiivy racictinn area 5 nof poesbl
Very lhin seclions (0.02 mim) can be
of Blurvriam fods
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1.5 Types of Rolisg Mty

odling el s COnSSt O - That roates the el
Praceni. It cornty of oee wi mary
Pywhestd, Bnd COunlirg gesr betassen, the Lt
Compiatian af e Raling Proms

#rad b o in Eatsng a0 pompEtng the Bl ing
YIRS MLAIGS, NSO gEar, 6 i cirbos motiae, Standl Finicn,
Thitss {ormosmis egusoed Lage e e Fels 0 the
Pisslirng il i clasiofiomd on tha Bariis of e aurnber ind

arrangemant of fals n 2 wang THare are cormmnky i e of Roling mils that ar used, thy ane &

TR

Torti-High Molimg bid| I Ceruuty ol tmess High stareth, aned b o, glsged sty one ouet Bhe
DrEner. i this tye of Waling W1 e Aollers rutates o Opgaiite drecton ad ther drection
chinges 257 sach Matal paes. The bl {Ingot] s i conbaioutly 550 spPoRmatiy 15
3 pea i i ren] Uned ta conwir! ingnt T Bisaw. (7] Thees: High Rolling M 1t i sis of tres
high stards an threw Koliers preverd in e same veriosl plane. The Top §nd batssm rallsr
SOAELE iy e sl Sifechon, s the midshe roBer rotanes s the Dppoie DV netion s T e
o Rodlingd mill, the Dirwcissn of the drhe s soLchanged sRer s paas

Thram-High Bgling Wl it coranis of teen bigh ey snd Shres Bl poesstl i the same
wertical plane. Tha Top and Goftom roiler maipte n the sars drection, #nd the middie soller
Filates in B Dppeale Dirschicn. in i fype of Roling rell, the Descion oF the deive is not
changes after sach pas. Bt s e Prod che and sas s with respsct o0 The Teo-Hgs Raling
A,







CHAPTER-03

3.0 WELDING PROCESS

A lintroduction of Welding
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{eh: Oy Hydrogen Welding

{ak: Carbon Arc welding

iz Plemes Arc welding

{ch: Shiekd Metal Aee Wekding

dl: T.1.0. { Tungsten lnert Gas Welding)
(el MLLG. { Metad Inert Gas Webdingl

i)z Spai welding
Boam welding '
ch: Projection welding
{d): Resistance But welding
fel: Flash Hum welding

{aj: Cold welding

b Diffusion welding
(&) Forge weiding

{d): Fabrication weiding
fek: Bt peessure welding
i Roll welding

(i) Thernit welding
{B): Atomic webing

{a): Ebectric Beam Welding
(B): Laser Heam Wieldeg

types of welding prinds are clissified a5 Bun, l-ﬂﬁ,fﬂ'l? Tie and edge
shown in fipure
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A5 WELDING
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ranga 1100 ° Calsis -



#  Ihe sacendg oo s gy

3.3 TYPES OF FLAME

3.3 Newtral Name

ot g il ding lame, mopges sl scetylene are nelessed ol & e Do pabks Thet lx, an
equal assint of cxygen ond seety ket s pelemsnd. [ atsorts adiitioial coges fnim Be alnow i
Pertvides compiet r poesbissting, & werral fame i fine, chear, and wel-defirml 1 is grnemily
preferred for welkding. B produces o i ceae udicabiey the conpleion ol the Demo

Wentrnl feemes nre seed to weld both lermos and ooferms metals such as il st cast s,
e, wtainims sheel, lembnim, eic. weklor are expected foomliist o mabral bafore any ther
Mawe Thie Mo 5 i pdicabed Eom (ks Inier oo cossisbing of @ ki o i o skl
Hﬁhhhlﬁnhﬂm&hmmm:mhﬁrfﬂuhmhwm
Wt laves, vwluck bs ales keewn oo wien! Bane whiek mockieosl Ty colessing roeess
axeiylene. A Hame with leathor cxlension of inber cone ks praduce, Eosmsieg te oo pon vibe
ﬂﬂpﬂhﬁhﬂ:hﬂhﬂlmﬂﬁrnﬁhﬂﬁmh’hﬂhﬂmﬂ
iimitial e fesmiin. The inoee cose i lenj w mjpsniinalely SHSlégie Falusnlel
whilst ead of its ouler shewth or emeiops mwﬁﬂﬂhﬂlﬂmm Fim-drEe
Fatrenhes

Carburizing flame

In this socpscrtykone flamea, mooscs sstylens i supply. e nner ore baxa feather sdge extending
Toeyead i, thi wihifte frather v ale koo an scetylens featber. This selyben s o 8 tvie
s b s Ve e conne, hetpiing b knos (e smoun o sostyions sipply. Carbairlizing faase
iy sl warhom o the weldiad metal of cae volame. 1t s pesfiormeed by adiusting fea eeiesd
T tuafinre intreaadng the soefyhene vider, The ipicd corn will chaegr sfwving o mortylens
wirsamiror “feather” al imenil, The leved of mrhurisation Bame bs determined from the leagth
uf the srmmmer. The stresser shosid nof be more then hell e kgt of ihe ineere com

Carburizing Mume b clearky recegmised by three flame sones:

b, A cleary defined hlussbewhiie Iner cone
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vohume, mised with gas vodame of scetviens, i a it s I carlnirising fame, the
Ferch s o djusted to o netral mmmmﬂmuhmmm
lnmmuu%ﬂmdmmﬂﬂhm lemyerh. The flame tends to be
slightly purple and the e cone i pointed i e lamie is

= alwa known Fﬂ-rilnlnur'lhih‘lm
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A gime, s EASgR e stee |, and ep
fran. Appl}irnglhjhmmﬂﬂ“hﬂum and ]
Iwmum-mmhmmm&rulthmnudimwﬂumh-_.u
e W L be porous, ocidized, and beitile,

3.3 Gas Welding:
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Principle;
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Welding equipment
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vellye

Welding tore
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base/work table

norrle,,

Gas Welding

Welding Torch:

Wiwilng iorche i s Gl b pOPLRE pan of oo el Solk im lor' g disl coymm @ aicdde g K
through Encs o e sliiag rch Thore i valus | mack g wedsh oontred e Boes ol gises bewde lhe et
by gumers, rei ] 1hve e B Baiipiblr min e Thew gem e o fen 5 B roedie [e e R (lew
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Goggles and Gloves:

Thaci i s o i ity parpney o s b —— LT

working Principle of the Oxy-C2H2 Gas Welding
Process: '
Thir warking mphﬂtluﬁnwﬂ'um is as follows.

Cnopgen and acetylang gaies will be dravam from theer raspectve cylinders mixed n
the forch body 80 that the mixiung = processing certan high pressurs.

When fhess high-fressue miture is passang through the convergent nazzle. the
g vl Wllﬂmmnﬂrﬂwmwmmu nazzle &

Whan the ritistion for tha burmng of this mixiure & givan, the continuous
praducad and e heat avalabie in the ' fame iy
e plaias: & in iFe fams will be used for malling mnd joining of

By Majo stakt Sanf

ol flirwr ol Tisw
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Chemical Reactions Involved in Gas Welding:
CIHI + 02 — 2100 + H2 & heal

2CO + 02— 2002 + hewt

H2 + 13 07 = H2O & haal

Fof eomplats combaston af e unit Yohsme of anelyene, 15 units of wolumes of
Y BrE Ajuined

Hobe

Ot of 2.8 units, | unit volume of oxygen 5 shianed Fom e Dnygen
eylinder ard 1,5 units of volume of oxypgen aro obéamed from the stmaosphers

Based on the smaunt of axygen taken from the coygen cylinder, ins fiame
preduced ir oryacefiens gas wekdng i dyvidad inko Snee el

Types of Flames in Oxy-Acetylene Gas Welding:

185070 THAl TL sl

S A W Ry ] A




Application:

fabv i
folina by s ned g

Advantages and Disadvantages

Advantages

I nd g

L T i il Jikg ':'\""::"L“". Thi; gix
Disadvantages:
jron il i Ik 1 il iy
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* oo Sorlable only i Safl and thin sheets

o Klos metal pining i

* Mobigkling s which cames mom wabing el
L T TR s, equgment v wiking appleaiyn, glFcermiges aned dicsbamregs 11 e
have ma Ty regirding this amaie, mk commanling 1] o bler thiv artwle, dom’| Garger o s 1 i sl
mrtwurks, Sahiithe our wetnoie ke s sercalimp eriobes. Thstdo For el e @
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METAL INSERT GAS WELDING (MIG) AND METAL ACTIVE GAS WELDING [MAG)

Thes form of arc weling /s #is0 krown as Gas Metal Arc Walding (GMAW). MIG uses
shigiding gas such 85 Afgen, Srban dicods o hadium fo protect the base metals from
baing destroyed from contaminaban

BHELDED METAL ARC WELDING [SMAW

This feem of walding i alss known as sfisk walding or manial metal arc welding. in thig
procass, the &rg is placed berhwman (he melal sod That is electrode fiux costed and the
waors segmant io melt & and form @ wld pocd The slecirode fluz coating on he metsl
rod is mefed 1o form & gas, which shislds the weld pool from tha air This process does
not use pressune and the filer metad s formad by the slecirode. This process warks beg
for ferrous matals becauss they can be walded in all positicns. Fasrous matals are
alloys that are made up mostly of woa and conlain carban

FLUX-CORED ARC WELDING (FCAW)

This fonm of welting £an be usad B8 8 substiute for SMAW. FCAWY uses the gas
formed by the fae 1o shield the work piece from contamination. This enables the
cperatar 1o weld cutdoors sven f & in windy Il warks by using o consianty fisd
corsumable Sun cored slectode and & contnual vollage powes SUPPY I ofoer o
generabe & constant arc lenglh. This form of welding is greal for penarsl repain and
shipbuiding because £ works wel with [icker joints.

BUBAMERGED ARC WELDING (SN

SAW imvohves the formation of an ans behwesn & constantly fed consumabie slectrode
o wire, and the woik pleca This process creates & oover of fussbie ux, which
geneiales @ probecte gas o sheeld the work ama. The process becomes conductive
when molted and penevaies & currenl palh amongsi the elecirade and work piece. The
flux is graal beasuse it provents spatier and sparis while simulianeousty quelling fumes
andd witraneolest cediation -

ELECTRO-SLAQ WELDING (ESW)

ESW Is @ welding process that uses heal which i generated by an elacinc curment
mthmm-mﬂhmﬁmm|m
.q,mmmﬂmnﬂuﬁﬂ-WMHﬂq'lunm-uhhpmﬂm
-Hn:‘mi;rn'l wﬂﬁlhﬁ_hlﬂh'mﬂuﬂumﬂmm Thee metnd sobdifies pe
it s hil waler This is @ vertical process St s used to ;
above 25 mm ina sigh pess. Weid thick: plates that ass

EEEE R e B



ARC STUD WELDING [SW)

SW joans a rmestal sjud such 83 @ nut or fastener. 10 & medal work piess by resting both
parts with an arc of electncity. |
NON-COMSUMABLF ELECTRODE METHODS

TUNGSTEN INERT GAS WELDING (THE

This process = also refarmed fo as Gas Tungsien Arc Welding {GTAW). TIG uses & non-
cofsumabls wigsten slectiods o penerals an slecine sic The afc plss works as a
of gas to protect the weid from the ar, which can cause oxidation, This S a
ed method for welding alurminum

PLASMA ARC WELDING (FAW)

This meshod wees an slsciic arc Datwean a nan-consum abie I'HE-EIIII_I:Mﬂ p basa
metal. Tha slecirode & placed m a torch and the plasma fseming ges is separatad from
i shiglding gas, which produces namow and deep welkds

ARC WELD ADVANTAGES

ﬁmmlmﬂﬂnmwﬁmmum Trarse avariage:

®  Low cost Thia is an affoedsbls ecwigue because Te coul of aquierert & 10w 1! s Femine
fees eouiprent dug o the (ack of gas

= Portability. The matenaks @ this ischnigus sre aasy o famsport
#  LUssd om anciess melsls. AT wekiing cen be periormwd on dety malam

s Waork in any environmend. & i 00 ST PIOCEEes VB SR g i B0 WO Gie onlp e 000 i
o placa. WA @rr waldeng, thae: & Ao nesd for sheeiding gas S0 wors can hagpen reganiess of
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Meaming af Eleciric Are Welding:
The arc welding is 8 fusion welding proc
ptweem the base prietal

¢ in which the heat req gired 1o fuse the
petal s ehtained [om an cleeiric /e and an electrode
The electric are is produced when two condisdans ane et together amd then
s that thi current coRtmues o flow,

separnbed by o small gap of 2 0.4 M. SUE
leetrie ape is about 4000°C o

through the air, The temperature produced by thee

hopn"l

Winidllag Maching A or D)
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Fig. 7.14. Cul wwny v of the are welding with & coated electrode

A metal electrode is used which supplies the filler metal. The electrode miny be flux
coated ar bare. In case of bare electrode, extra flux material is supplied. Both direct
corrent (DUC.) and alternating current (A.C.) are used for arc welding.

The aMernating current for are is obtnined from 4 sfep dawn trmnsformer. The
transformer receives current from the main supply at 220 to 440 volts and step
down to required voltage Le., 80 10 100 volts. The direct earrent for arc in usually
obtained from a generator driven by sither an electric motor, of patsol o1 diesed
engine.

An open circuit voltage (for striking of arc) in case of D.C. welding, s 6o to B0 volts
while » closed eireatt voltage (for maintaining the arc) is 15 1o 25 volts.

Procedure of Electric Are Welding:

First of all, mets] pieces to be weld are thoroughly cleaned to remave the dust, dirt,
grease, oil, etc. Then the work piece shoubd be firmly held in suitable fvtures, Insert
a suitable electrode in the electrode holder at an angle of 60 to Bo® with the work

i,

Sebect the proper current and polarity. The spat are marked by the arc at the places
where welding is to be done. The welding is done by muaiking contact of the electrode
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Fig. 715 The are welding sesep:

Floctric Curreni for Welding:
Bath [1.C. {direct currsnt) and AC. (aliernating rurreat) are used to prodice i g

mm-mwﬂummmﬂu—ummmﬂ:mﬁum

The N . welding machine obiains their power rom an A.C. metor of dipse]/ petral
generator or fram a solid state rectifler.

The capacities of D.C. machine are:

Currenl:

Up 1o dxi anspehes.

dpen Cirenil Voltage:
50 o g wolts, (io prodise are ]



o Cireuit Vollage:
& in 25 valts, {lo mginialn sl

The A.C. welding machine has s step down pransdrmes which roceives current bt

s AC, spply. This transformer step dasss the voltage from 220 144 s
oemal open cincit valtage af S0 te 100 volts. The current fmngs available wp o UG

attigreres iis the stepe of 50 ampere

1hm.ﬂnif.ﬂnt‘pnﬂdht|mﬂinrlﬂ=

Current Range:
U 4o 400 ampere in steps of 50 ampere.

Imput Volage:
gai¥'= 440V

Actunl Required Voltage:
Ho - 100 volts.

Fregquency:
5a/60 HL

Signiflcamee of Pelarity:
When D.C. current is used for welding, the following two types of

polarity are svailuble:
(i) Strakght or positive polarity.

[} Reverse or negative polasity.

Whien the wark it made postive and electrode ss negative then polarity 5 called
straight ar positive polarity, as shawn i Fig. 7.06 (a).

In straighi polarity, abowt 67% of heat bs distributed ot the work {positive terminal)
and 39% on the electrode (negative terminal ), The straight polarity is used where



more heat b required ot the work. The ferrous metal such na midbd gleel, with fasper
speed and sound weld, wses this pelarity.

{a) Siraight polarity.

(b} Reverse polarity

ﬂ}ll_'_plh'il'

ia} Strmght polarty
Fig. 7. bk Palarity for D.C. Ao Wekiing.
Do the otlser hand, when the work i made negative and electrode as positive then
palarity i known s reverse or negative polarity, as shown in Fig. 7.16 (b).

In reverse podarity, ahout 67% of heat is lihernted ot the electrode {positive ferminal)
#nd 3% on the work (negative terminal).

The reverse polarity is used where less heat is required st the work a5 in case of thin
shewt metal weld The son-ferrous metals such as aluminum, brass, and bronze

nickel are welded with reverse polarity.

Equipments Required for Electric Are Welding:

The verious equipmerits uq:ﬁ-ﬂfnrduﬂrkmwﬂﬂlqm

1. Welding Machine: .

The welding machine used can be A.C. or D.C. welding machine. The A.C. welding
machine hus # step-down Iransformer to reduee the inpat wolinge of 220- 440V 1o
Bo-100V, The D.C. welding machine consists of an A.C. molor-genertor 6l or
diesel/petral engine-generator set or o transformer-reetifier welding set.



.\.LI. rrmi!mr uktilly works with 50 herts or G0 herte puwer strpply. The efficieney ol
AL urehl-lﬂq UriBsdormer varses from Bu to B The wni gy vonsurmed per K. of
d“&'lm_nm %3 b g kWh for AL welding while b 1a 5 k'Wh for D.C weeldimg.
AL 'l':t"hhh; machine usly wark with b povweer Tawturr o 0,54 s 04, w il pilap
e L welding bs & pawor factor of 0.6 to 0.7, The follerwing tabile 7.0 shows the
valtage snd curreni uged for welding machine.

b
Table.?.5. Voltage and Current for Welding Macksne.
Currest {Amp.) Valtage { voits!

S 100 15
100w 250 x
00w 250 b
B0 il
iedn M
vt 500 &

& Elecirode Holders:

AR TR

The function of electrode holder i to hold the dectrude o disired angle, These are
available in different sizes, socording bo the nmpere rating from 5o 1o 500 amgeres.

3. Cables or Leads:

The function of cables or leads is to carry the current from machine to the work,
Thiese are Mexible and made of copper ar alamisum. The enbles are made of 600 o
S0 very fime wires twisted logether so as to provide flexibility and gresier
strength.

The wires ore insulated by a rabber covering, a reinforced fibre covering and further
with a kieavy nubber coafing,

4- Cable Connectors and Lugs:
The fumctions of cable conmecions are o make a comnection between maekise
wwitches and welding elecirode holder. Mechandical type connectors are used; as they
ean he sssembled and removed very easily, Conpeciors are designied scouedimg 1o the
gurrent capacity of the cbles nsed.




5. Chipping Hummer:
The function of chipping hammer 18 (o TEMOYE the shag after the weld metal has

sclidified. It has chisel shape and is pointed at ane end.

f. Wire Brush, Power Wire Wheel: -
The function of wire hrush is to remove the slag particles after chipping by chipping

hameaer, Somwtimes, if avnilshle o power wire whee! i used in place manual wire

birtish.

7. Protective Clothing:
RS R

The functions of protective chothings used are to protect thit hands and clothes of the
welder from the beat, spark, ultroviolet and infrared rys. Protoctive elothing usad
are lesther aprom, cap, leather hand gloves, leather sleeves, otc. The high ankle

lemther st must be wear by the welder.

9. Screen or Face Shield:
The Fanetion of sereen and fee shisld i fo protect the eyes and face of the welder

from the harmful altraviolet and infrared radiations produced during welding. The
shiebding may be achieved from head helmet or hand helmet

Fdge Preparation of a Joint:
The efficiency and quility of welded joint also depends upon the correct preparation

of the edges of the plates to be welded. It is necessary to remove all ecabos, rust,
grease, paint, cte. from the surface before welding.

The eleaning of the surface should be carried out mechanically by wire brush or
power wire wheel, and then chemieally by earbon tetrachioride. Proper shape to the

edges of the plate should be given to produce a proper joint.
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Are Welding Electrodes;

Are welding electrades can be clissified i two broad categories:
L Nen-Consumable elpctrodes,

2 Consumable electrodis,

1. Non-Consumable Electrodes:
These electrodes do nat consumed during the welding operation, bener ey samed,

fan-camsumable clectrodes. They are generally made of carban, graphite or

tungsten. Carbon slectrodes are sofler while lungsten and graphite ehectrodes are
hard and brittle.

Carbon and graphite electrodes can be wsed anly for D.C. welding, while tungston
electrodes can be used for both D.C. and A.C. welding, The filler material is added
separately when these types of eloctrodis are used. Since, the electrodes da pot
consumed, the are ahiained is stble.

& Consumable Electrodes;

These electrodes pet meled during welding operation, and supply the filler material
Th-rmgmumyn-d:whﬂuﬂumpnﬂhn s thie metal 1o he welded,

The arc length can be maintained by moving the slectrode tawards oF away fromn the
wirk,

The consumable electrodes may be of following two types:
(i) Bare Electrodes:




These are available in the form ol unitlnuous wire 0F reuds. Ty sl be uasy
with straight polarity in DL, wekiling. e choctrodes do nat provide oy Slhiriii

e e e mrkal pood {Fom il pleer ic QHyREN aimal b g,

Wonice, the welds abbafied by these plectrodes are of bwer lll.'lﬂ'll"h-h.l.w duasli,
anil e psistnieD fis corTTRsilL Theey finad linited we in manar Fepase and peee

quality work They ised to weld wrought fron and mild steel. In neidern prartice
fhsisy are niot send af rarely wsed, Thiey are akso known as plain eloeimdos,

{ii} Conted Electrades: ; :
Thens are sumtimes also called s conventional elecirodes. A costing (thin oo of

flue engtrial is apupibed all-round the welding rod, and hence permed as coabed
eheptrode. The fu, diring welding, provides a shilding 1o the mobien metsd song

froem fhe: atmespheric oxygen and nitragen. This flux sho prevents Farmaticm of
exides and mitrides. Pl chemieaBy reset with the oxides proscat in the metal and

farms 2 kw melling besnperature fusible slag.

The slag is flast om e o of the el and can sasily e brissbed off e
welidifieation of well. The quality of weld produced by costed electrode i much
better as comepared to that of bare elecimdes.

Depending on the coating factor or thickness of flux coating, coated

wlectrodes are divided in theees groups:
(a) Laghlly costed wlestrades,

b Medium coated eloctrodes,
[} Heavily coated eloctrodes.
A romparison of three types of conted electrodes i given in the Table




I:I-hlf .18, Compartsor of Coated elecisodes

¥ ‘: Ne. ¥ _H-'I!-I'l — ﬂl Canted Medhum Castad Heavilly {pwled
» | Fucostiog | Lesstanimm | Iwolfmm | Iiwimm
: Loatmg Factor | 129 L4 6 11
1 Weight ol coaling [ % e 1% ll:l-;n 15% 1% Ba Ti%
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1.0 Dremons risle o] welding delects & vanous bymes ol Jants & el proparatio
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Welding Defects
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What Is A weld Defect?
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1. Cracks
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Lack of Fusion
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Burn Through
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13. Mechanical Damage
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Wrapping It Up could

A you Can see o our shortenad it of common defects (yes. there afe Mor B mhr:l"lmllsr
dacussed], ihere s good rossons why weldens aeed 10 laam certain fundamentas.
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Prepara the hase motal 1o erawte @ 8 cesn and contaminan-Hee
Poaftion (e peeces comecly for the type of weid o be perfosmed with 70 large Gaps
Cregte V grogwes 51 the proper angle when needed

Bt ooth B amperage axd (he vokage cormecty
Mairdar o proper ang

blcrve the torch at @ eplium speed

Lisn a comectly sined clocyode

Ersure your leed wire (% nal impeded

Findl G aeesp Ihe ngint fDreh angie

Froparly wenve tha slecinode when necessan

A rischamnécal camage o e pacent meta! and Anished b

Frairing Fiaw b ety the wasus delects and comeel ham makes jnirs sEongar and
prasartabie i aleo makes you a batier welder el iy

L N A

Al hase potontial defects may sesm ovanwisalming and mpossbie 1o gvod o fing, But kesp
weglling It lakes palence and |ols of praciios to batore & greal weider



[ Pl (NE K, METALLULLY

AN pTEE. 25

Ll r‘vll?n_'

f_'I{ i one Ayt al— -'I-ttf-n{ﬂi,-..t Oieh B ,I,.m}ﬂzu
ﬁr{'t‘E"EE My kst i‘nl‘-‘-.i: T.M'!'n."ﬁl_d L. "uhm,d H‘HJ
s brem A treki o] epanparith! 1:;.}:- _
f'lzjmfﬂrl.n{ ald ropfin -L#.mT':l'.n_a.:h--; £ p

VB
[ &
:

- W O W T T W W W W U
\ | e
3
=




I"I-r.l»..-qn-laﬂq o= e~ 'i"h M!lqﬁ.w

—
P

v Lo bute ﬂ'ui.;'l "-"l a"'“;’
61 aachinteg prociv aat ol
G [?rhnuﬂﬂa ol -Ha %"M

Gv) p emadenia] ™ Wt

OO oty peechdan mbe

(1) 1mn»j o ongd W Chap |
Wirl £yt apueader o 0l P5

lym | Ln:;br Lt o P F“"J"j'

Lex ) p.rrurufa i Eﬂ-w,g
Désdvmriges

G [umpll I'_i."-..J H'.,._F,p fan'd W2 il
h.; Mrend fave ‘:'[""’P T}W rpugr,_,_ﬂ-.r-i

e, e s e R e s B e e e v S e S O T W W W™ e

E"i' fm.l.n,nut;"i‘l'-"l r‘&— MI'_J-\F I}iadl'.ﬂ i B pun G + G‘.g.ﬂ

w diwia) &M,J A Ldand g nadan

T Fguipuent rgd 5 hegh

L Twe e - G-‘nl'-l--up L’a«-l-l'l' bfmuﬁ -ﬂ-—’!’_‘iu.q_

vn)

B TR B e mmm e



O el [E (ARG F R el 101N

i {_ T P kel by &
F.Liﬂ.&ll- ol ‘?!" .I'IJ- ![.‘1‘-& E"-r rﬁrhlﬂa_ .'I

e fomp aLak
t - ﬂrl m'rrl;"--l I||"'| Sk py, S
' I "'ﬁﬂ"‘—-'+"' Th-rfliﬂ_tl-l'pq.
]
[ J R ¥ T T {' Ej.nl-lnot-n
, [ T
y 3 ﬁwp-thT
[ .
\ A. %Jni-i-"-l"‘a . ur...].»?-}
I
[
i
g ot el
i
] ? h,..s.ﬂu-r - byuihiely of e o
-.ﬂi Wi
Y o miatrap- - feo WEF" M MLE-‘L‘ l:”rﬂ.l-f
¥ a L’il‘EL'"r -I-fn,'.t,m,_-,'h-m
A g %
] "‘dklb'} :
) npu W TW“-'{"E “'Mha.ﬁur
b T dkia Ede metd '1 Uwsgﬂ,ar adomi Zadran, M}

)

)

i

B 0 funding | Miry

P [ AL
S paddu v ﬁ

J‘J‘ I ¥ e
e 'ﬂ-l-"'lfu'!"‘a» + w**-"'a Fuard' Lachrs ‘:Ji i
br atbamt e Pode BRI TR
$o U lxﬂl"? | aAFg

Didn +
I hnl-{un.“
H
e achy ase T | in ton o3 ey
mekdl e

pnishrd Peh



_—
._}r‘:hj Ony  ME ;
[

Thg E-.lFHE"H. { """.'t.:?l doof - T ﬂ*.ﬁ'ﬂiu;’.;p
i M ﬂ_— P‘: ¥

oy -,_'r..i o 1A

) g A2 LL"L'HLH ¢ h'
asme addul o _L:,?Aﬂl-‘!-tﬂﬂix“q f

L) o '
'“-I IJ-I_I_Inll,_-}nh' "l"l'lh';.“]' !

’ﬂ'n-' E-F‘a‘{l" x

L m maam s ok ek ik ek ek Rk B O B B O O v e ww e e e v S % S S S



r,.l.-jﬁn_ f £ pami L bnon,

R

(om
tn

ey b Tha
rﬂﬂ_‘ﬂ{m b '-:‘-“i.q

§ benduniny:

r!n ‘“‘h TI-H-!":""“' -1"-'.
do M Ll

oy b SHP racdd peadkn aa
ppjmna) Bethe Qb b ety oo

ﬂ\'.-:'|"|-t Aarch ' how e
aY, . pan Compt! _""'F”E"= 1



b O kg

2 To Pl o PORELY
|"1!l u b ] W
5-”* P"-ll&'rthlﬂ il u.b"nr '4""\.. ) LT {El'nl--!‘.
.;,E-rr,aluﬁﬂla il
=) PRt 0 lowt, amen bl s honbew -
‘ 1 ..

oy pewts sk wvacttum  clisnoa ﬂhwu,mw
5-!“'}':'»3 mig . r

15‘1:':-!'{“1 ol li't-’--'-u_?' E;'““""ﬁ""j"i F""JI'

7
-":' H+Jnmﬂ1.-;_-.|.l P"lﬂ [ e Toomari S, c:_ul_i..ﬂb 'pl!l,'.,ﬂ-n I’Lln-lj'
s kit ﬂucﬁah'
tpanprareais oA~ "|"I!rni_'l'?- Aunea, quth 4 ety Fype
e ngd cal Jaker
i, 1”“‘“"{]""""

o s L e T‘"‘E”‘a

—————l

o



i
e 1 sedtt 3
s v pterd By
A i .-!.;r_r'li-“'[r;'""!' n-r1'l"5"’ b ?
Ohen S gl 4o

Kol o ﬁ;w“’ﬁ:" 2
adben h‘“‘lﬁp"?’ e Ty ek, F 4
pwihivg o | et FEPTF 2
sonp 1k " e ?
: gl G o ap g it
Q3 :vf-h-i:t";]' J::Iﬂ- Jf'j:HT;:tI‘ "-"':‘“;jwm- “l:;
m r'rrﬁ,-ulr s i rﬂr"‘# i i il g A [L‘ﬂl‘l r.;?
e AR ﬁf:"{dm peeirty; *ﬁ:}t’:ﬁ 3
Rl R Tl i mi"&'u?
@ Hﬁji*‘"‘? mﬂ.lrm pt -~ H ?
aoteslie] huokieg g otk M [ -
e ey A
a i _5"'1"'{—1*‘ { - ?
1t stk EH“"'F"‘JF ;.,J o pherk o ;

t o Comualice . r
e s e indund Wbt
e 4 v Ou D

lD 4 [ =

T T T T T P P T 3



g epramdils o teu e R Mg TaLIY R

¥

L]

'

I

I

: i ’

ll 1 |F‘:t'l {r"..ri' hﬂ"'i"-" il e |

: 5‘1 .'.I.Ir'll"l.-h' “I:‘I.-i'# ﬂ- b #ﬂﬂd I"|._‘ p.'.Jlihﬁ

]

b reled M bpaph

: W o1 sl Dy,
i s S B e — = gud :“p'.-l\_a ““qF*
‘ e | Ea—— Pee oy fmah
B e E— N
¥ 4 H i |5'-_ —

i i L , E——

i o

i W et i = L

’ RERIBRRENIRIINS

’ e 24 dn ey

' PO gty et U9

]

.i"-'&"‘y wae § Ouih )
;Mhu:.? addlzad & hegh O Y St N LI G

ndl " e
; pu&-dﬁn o el 4 Lol ety [ﬂ«jj“? Hu.._‘f

o '."‘? ‘“"-H“.“r.w-n_ I'-.f'

:-1 A e oo

Drokd Geemehy’

; g ; Dbl pendali
weleiny i’ Shap o

: -_:Fhiﬁ"r:q gﬁ\l uﬂhfi“-""*]‘ in shdo dinatndtsn, .

b



= e e e e T R W SR Tl T

1 =
- | 3
= *
-
. A
£ -
- .
b
-
=
"
-
' -
- .”
M = =
=
* "
u - e
'3 F
k 2
2 F .
- -



"I "lﬁahtl'l.','i*ll- k ﬁ"l'!ll;.,r I e ”l_.“. -ﬁ"hm?l
T L |_Lb? g "lrmi e "'“T

£ 'Ll'c..-l W gl '1"-;?& 1 -'!.I:' 4 T-"-"".!"l

e

'lrI"E"‘-l-";.li i- T“"I‘l"'”"""" rh“'-

sk

% ?rr;j.i.'ﬁ %Flr ;

b

frale 4 Dt de D

5 B

21

- s e o o W W

|



']n-h-'l-riﬁn.‘ T G dikiod st o s b fonaten
i‘ TlﬂiH {MT}nn!'.n-H gl "'"“'4 #TY '5;“4-* fag

bt SHie
d..
=Y Tha el G b 4"“""‘4"‘" "i‘% Eﬂﬂwmﬂ' i

| o Uﬂ'-"lll“ |
Sy e ole ] e pu gy oPEEEE S
aldd u P

[ -...‘}fhr-a- npr,mif'm’-?

X c-.-hi-?- apesstern
. Fevminy “T’"‘"J'"N

i 1 ;.l-—.i-'-ll'f
o b opetes S S 3 ST
rl“h 1.!.“1"‘"\“ 'Er"""‘-"lfl'j"' 'hrﬂ “"_"-fl.E ” ';‘lﬁ'm o

mda) ARt apled
Ty g apurnbiny, intheal
@ ofam B pum“"a (¢ Nosehde
@) penhendey © T S
Lanivey-

G stuer @

e - - - -

[.}u..f ;\ e HPI-NI’I"‘ i l""._q b i i
—E-—1o e Y
ol W o, ot w ™ ‘“"'*'ﬂ" ’

MtJ—J., i J’E':"F -] Enga m 'r._n_l.,‘“ E'II'"“Q W
+n

il f&m’g‘!dm,d qeb H duged] prod




" i

- 1

[ ITom wrp'
M.‘I_'-":“

- n-F.n.--S-hr'

wyona L
A | -'1"4 'JI'N'NW M[ d







y F
I
]

_.r,sz[L &
? —

P oL b Mo saplpd Ao ol W
A "E-"'ru .:ﬂ" *[‘rur«:_u-.

3 ::'LJ;_I-, rerd bt al.-

o
s T “';F..pfl- At on l:“.*-ﬂ*-l'pu'ﬂ-'fll-'l-"l L I'T'”'L""""""’il
ik Snile ok i pnch

B T

B T i P e e T T T Tl T e S
:
5
3



™t 4 pooch

htl " FL"hh F-..“l P I'nvl'l‘ll'-‘r‘dt
ﬂ'-.Tl-H
pedh J poih & o gl tompor mlr o bt ¥Rl

dAp i bam
t'-u"'"'f."'l w EL-J.L}.,!? S Ln.l_...l{lhd "ﬂ‘

'rﬂwv'nhm%m w ot [-,..-“J.? bo dun
(% 0 . nﬂt#-!-. { e alri k.
’ Gl , Pitaig ckws
tndivey 5 B B

) o die mubted s Oprtn

® Efmph A -
éﬂ-] fﬁm{ﬁurﬁffbﬂ.

B! Tha hme'faﬁ"u[}-d‘-
n}_ﬁ_ e upl.mlﬂﬂ 1;"-'1"'-”1"""", ber Aath Arbrelee
&aplr D
ke oy

& el o 0 Praafn

dugp rp e edh-ﬁ px_r-lw MF‘“‘“NPI'

whad Lo r'""""'l"““} -:i'l'k,';'ﬁ

- - i =

fll‘l’f_ S5
A e grkm ol P i i
_.!JJ o .

{ hl—-ﬂuﬁ‘* pitaery MJ :

l|:|.|.|l|||;----- Lmnnml_m-:l
(n np-;cr#ﬂ ol .:':HLH e



'?;rjm?wi' £ PF’"”T_‘J
' :F{I'i o oo tudi ﬂf”""-hﬁ Fhl_p'. ey «l rj-ul'.u
i JPTTRCSE L Ded ciedad. Funtﬁu: &, milsy o
» hladkivey O ceph Ha} in F“"‘“‘E“".h e hele B
Ifi"-tl“'-f* j‘:nur:l-’i;' | Y h-..J-r.uJ FH.-I'.-:LJ gl et lag

}"-q.h E'!l'-l..“’i -

e T S N T R e e B R R R Y e S O S i

_1.
a
&
2
L%

=

£
=
z
=
.
3
5
-



Th e spesadhms cnd-dd.

® 'HL"JFT
A f‘:luﬂﬁ-T
i}:l gr.}.uu :l;.»,..i.

i %l -l-.|l_l_,
Py 3 &t comiznaben St bt ol

'] L} ;.'I-J
Ej-nhfra. Ehﬂm-‘_,d R L1 ”,-.-.dm il 1-..11&]. ]

8 ot powdet) prorebadd il
Glagt brisd I,I-LE-.J .-"-H “Trt el i
'PM L2 o J
et 4 = wedell tudad &
i e T ald =3 Gk

Lisucdd 4 Daber 4 pett

| =
[ TL

( H-.l-n'l..in.j ||‘|_L r; :\




/ CHAPTER-DG

P45 AND FTXTURE
__._.___'___.-l

S |




o2 s
~ e ‘*jff_“*_ jigs 4 Firtod
—_
__L.J_[.—EE y Sarrd
'ﬁ —F!E g S l{il.-‘I{E -.-1? F{'I']'U‘-i' 4 ™ (‘:IH:I'-F E‘El¥
: anfr "v-"f{ tr Fiﬁtq ?J !:Ihﬂn.l
[raced nt.'-d L-'.E.-" ke rt'} t 4 [pml:a‘-l'hl Jp ¥ fedb
IET I +e 'Il-[i-_-l-‘-ﬂh‘al fhrl!.no].l‘-‘ﬁ dinladin
Ll n,_‘l |“Jr-l|!'"“r'~
[ saded O e P =~ Tt dusnd 'anifh e
oA
we 'I'.-H.H{r 1
= Tll.?q i r.:l'ﬂ m' 5"‘” Fﬂﬁ-r[“_ a !_nL*t-I"fll‘l""
§ raube Jre Dfp
=7 Fiphort ¥ oD
- i T | E e
? ﬂ-j[d' ka EML% lh:l j-,l_:l-.-._rq. rﬂ- l.l"b'u“i,i Al ﬁ'f' W
tn w A prat Jewsd Mﬁ“‘r"""l A0 £ i Jd
‘j{.'&& rhl h"lilf ﬂl‘Ja h;f f&l‘r""—"ﬁ it #Ti}pﬂhr -
g Oophed P ge o clord by <
ey

"? L] e
o E{JW*' Jhas J'-;IH 4n 0
[nr-!.a, R WSE S
= Emp
- . g i B _ Foxhnt 0 7P A
jﬂ:ﬁ"ﬂ | maming d ' pkbieg 'Pi“ G
B haprea 5“‘""3 o




4 Bdmndiag e itk 4

-— . . I .
Iy

o
= Edufu JH‘#ni' F""L‘fl‘"‘-"r by i
Trcntaty Akl aunmrtd..
EF tll ‘-Lﬂgﬁq sl l:n]‘w-ﬂ‘nf.
revent b opende

=7

= Fnaa cimplr.a

o Ne nud ol high el hlnch

5 7t eliminade 400 SHeg
ﬁT“f_{l'l'_l.h;Hd-.

feop POyl hrbve

L Liale Jht pur-mph i {siadied
nL Loale Bt Dr pied whithe:
-TH IP"UI"IUPI'! I-'L"J H ; Ll-rh'.nl_ + I"'L'T"ﬂ F‘F‘%r

?h;f“;‘:: :;.'EJI et Dof oF Dewperee
i
~ ;

an:‘ ' vl .
d A " "‘lj‘”l{# L enprraaent ol Ouiu'l
Twe Pt wl it :
Lecsd ord- .
t-'l-!“I 4 1o pesen o WP {.m




Y
4 (e



A povht Lo tmbese, ol = freta [+ S A

—_—y —

-

fﬁﬂﬂ‘fhm“'&- '-H’-" Fl:!' [{Lﬁn{u ok rmJ‘.ﬂ [l.l"'l'l Rfﬁ\?}n‘-
bletk a8 ShOn in Foque (@ + T4 w madt o

wtd o sevend] Panje on it G by

"I-‘.f;] -f.-:u:’r-rt— 3 pin [ Lotagors ) k-

o=t G
; 3 Thi Dol TR angvinatnt ™ "~




p piatt 3%
ult TWAE ta
- A Ll.lL" J J
¢ RN

T Tumplalt jﬂ"u"

Lo emphth b oB £
11‘-'

Ei?r m/

B .'I-t-'"-l"r"[

e AP



= bize ok Jumpleht FF Y et i
~7 plale  Aeaas gamphdt ™ HWI :w-ﬁ

oiln e Ofp 4 YT b W0 TEY 7
F ugd b Sl prade dtm *"ﬁ*& s

.9

plat 7.

5 Tradtod ol atmple He e
s ot_pusidd & S0
Y by o fronalt tﬁth

A ey ')
—7 ued b7 "‘1""{“;; et
gpacd] el v
y W I""“""'dﬂ"
ko hl[ﬂ,}



aumﬁa*'a
r'ﬁt w o 5"'#"“ "faﬂn-tu}eaﬁm” a thamd Qe

Cnath” geed d
77 7,:— awdl
/ J r:ﬂmp
Jeo
D Tea empmm’t o bithasl ﬂvlk-.r-.i l—:‘*ﬂ;’;‘; i.l.,.
.MM & thamp-d
et Al 9 Jﬂ- Hegh byeaby
.a-‘-“_r? ;_]p.l.l'lh.--l:
Lisk 1,-'25 %II . hJ?

Y o W7 ﬁ;""* hﬂa ﬂT{l"S.J erJag
ot w3

uhewdL v F—ﬂ‘-ﬂl“} ¥ un 1 %’ MJ Elﬂ-
Tag kel i Qo] ""'ﬂ' N e
gk S, TP dealt ™
N
. &

h‘lﬂ
=) by LHI‘T- +w'|14h5'-i‘j-
US':j n-.sl-r'"u'a.lu TICE . L



EL‘ﬁ- By

i B

Te & {mpﬁe-
F‘ﬁ"—"‘;?"m ﬂ:..'::!‘iﬂh Set
s B e wpky ant owilid
el 4hw~3‘l AT s

i
T+s fﬁ*ﬂfﬁ’!‘m 5 Riugboon  Didhin Ot Ha
W Aeudd b«a..hpl bubon, Hes X
Com el

I:__tl'lflnLﬂ’f
Dk, W .C,F.ﬂmpuj ’h-a.. nnlf--J*"'a_ AP

comachy adne Jaudt 5 TR it Vowsh o

Aoyl L

T o m“f‘“‘"‘”'a' aroplegd o ol
bt

B Aumbin ol Voly on = camjnint
J_'.'lr.-umlr



1 FI'I'I*:Ian L_Il'"*l f__ Ap """I L
i f.l;u’."
e ditenant A%
¢ Do S0 Dk o st -
7 jﬂ,
.-L'II - i
3*{#"*? ]- e '1||,'.' F'M"-‘ ke
i e :
-_"rl"l'. 0F :{w
Lol
e f _]h:-ﬁ?
[ |

T R T



Fiaqugl TYPES

S SR

Fostmg € oy PP’ )

1 Tivairs
5 ':'l“l"""'ﬁ Frmtiesd

> fﬂiuhﬁ’ina_ Fimiund
1 T"?’ nnd R ¢ "“:
f, '-‘:ﬂ”-‘-""d’ ik

bbd s s
: ch‘;'l" Stk

Foshoul 04 G oa ey ""'I"‘I"""-_q 1 _.“i‘ qu lh-lulr-‘."-F
pacady 48t P hd it Ut ]

—) Lavgen Aen 9 .

' (i pleds Fintod

@ e Jad Foriet

E‘ MHI‘I F-l'p*ur{'

O
Mg s b 1Elg'--..p.lu-l‘|t :‘; . amph WJ:B**'JJ <L
p.h'qnl] ]i'.d‘- o o L h:'

D vice Yol behes



