| f f Ir A - g ’ J
Flocno lyTic  Hocess We - 0901 90

o |
|

Fioc —r},«v .'H 10 -

s An eﬂMrmLaJc 0 Subctonce that * proclucet an elecfrrz'(a,u(y

Cor\duc%‘na olution  when drssolud ind o plar wlvind  like
woder .

— When  dhiefrnic GMR&{ moyes "H')ﬂOUﬂA oo 434); of wlutin 7%:5
procluce - eome  chemical changu and- Fhic pracaat i caLlodd
elemﬁnolﬁhc procert -

> Gme examples 04 e!eca‘mlﬂn’z’c procat ot

() Exdnaction of pune mefals  From dheirt  oned
(ii) anufa&fuﬂiﬂg of vaniows chemicalt -
- (iit) Eleedm -depoeition 04 medali

| ")me'ly_v__)f?et{lrlr\q
Rasic  Principle = 1=

ﬂz(““du\y/
=

b Cu KOL;’-; :

o —ij

_;' : £S Sﬂq_,

—> Moms of Q,Pechu!ﬂfu are clely bound hgmﬂwﬂ but hind  becomey
weaker  disobad inf o plan plvend like wafen .

' Th ke of deckolgh Sk up o s of 90 cmi

 deednic chahdu,mu@d? anione and cafionc .

—> These -H/ebd and ——V'«’ﬂ (‘”’\O.ﬂdﬂd 08 are mwma fnae[ﬂ in
the elecrolyfic clution .

Scanned by CamScanner



R R R R TR SR IR B R R———

— Whon fwo  electreder are dipped ino the aluton and cannactod
with o suppUJ , oy ougoctafed  with AV (‘haﬂia ane (JI"Hnm{pd
ha the cathode and 4 arociafed - with -ve charge Off |
ot ctod bJ the andde . This prace i albd  glectro Ia {ie
priocer s .
fo—y Whon  Cully diccolved o water 1fe sp!{’fi in-h)fhaoo Lonic
Poreme  Such o -}V?L’d Ch(lrfged (OPPM 100 ¢ (('u*) and —Vplzf
Chorcaed sulphate tony (goq") or' wlphaion  moving fth
in the glufdon .

* When a pojrﬂn’fia,l diHuence i applied botuaen  fwo electrodes

than —wdd chwrdﬂd copport oy will  move dowordr The cafhode
ond —Vahd chonaad cualpha o4 will  movefuwond #he anode .
¥ TThe process of .gP!{Jh‘na of CuSly sulution indy T 43110 of

Cho«au 1¢ calleal qfecvtrzolg»lic praCes ¢ of (u 0y
Fanaday’s low 0

———— —

el .

o T helys pucnt ohd b
~ “This laes ‘laﬂvomfna %? oﬂom‘nv‘ﬁm procest  wsene Toronu i

Parradwd. Thod e wlmi s caUcd pﬂﬂadaﬂ’q S gbclmﬂﬂs;’r.

Scanned by CamScanner



P T e . e . R, p—

Al
e (
i
(¢ ,‘«’ " 1110
LAY G\ L& AT .
[
i
Y o] | ( [
{ K 1 ik
WU e S TN
\‘i
=
(&)
[

Scanned by CamScanner



i e NIRRT T —— -W'

(hY R ‘jr’_-‘_;‘ e Mo -
|

The fm“pu e cefel 1 placed dn ant/de . When de cume] p
aPP“Q“’ the e metal c\lap@qud in cathode

) Fadracton o, pure motals Jom ool

Hete  the' ore ic dieaded with cdrong actd o molded ang

de mppla 'S passed —H\qouﬂ.f}, thic coludion , the o lufion 4
epliHed  and e mefal ¢ dlepbected athodle .

Curnrond F 14¢cionc e

> The cunnend eﬂHicz’enC‘(} io dedined on Fhe nato 0f atal
ctuamtg.}a ol ulbelince depacited Yo Fhe theonteal qvuan*hfj(t] .

1 e ?unrmrH f”{cienca £ @,@E-‘rl‘fm““'}l of cu '{o!+0”f9 jifi:;“’d/ &bk |
Theoretical g uann

Becawse of a}npuni'h'u 1he qjuon*h"rz 04 fubm‘a.b(e 1 r‘@h'ﬂﬂ
¢ than 4he  caleulafed  valae .

ic i daken e accoand ba a dactor called curtrrent
z‘cienéa . Thig ‘valug ajwa,j,\ Icer bedtween 90~ ae /. .

e 18 iioney 7

¢ rakio of Hhesaitical energy nlq,tit'ﬂed f e ackal eneryy
tred  orc dqpon‘ﬂfna o given q/uaq{vfz 04 medal 15 knowp
enertyy effz'cienrg. | .

fm"‘af‘d Eiii(}mtz G M netwmcd.. .
% . Actual - eneaw ]‘(Qc}(u{ngd .

) '*"Aj

Scanned by CamScanner



The priocess  of dopocz'Hm(y a oftfing of one mHa’. ove
anethert  medal ﬂladnz‘(a“g is called q!eclrraodeparlﬁm-

4

cuch as ?!0("#0[)(&47’03 : elé’('{ﬂb fmrmfn7 .efeff"fm fﬁf”‘”g

f‘lopﬂf (T Pun poqq .

Mo+ s {J{,',r‘lf.()f. :

% whed  Jur pnohr{?'ve , deeonative and r‘fun(/zbﬂa] purpored

ard ot

—> Thene ane cewmral fachons which afdad he JJpe of olec T depetr Fiim

DR @) Nature of flp(%olfj‘fe

(b) Curtrieryf doMHH

(c T(’mppnaﬁnrm

(d) C()nnh({zviria

(¢) Flerinoltf{v con cennation
(1) 7hrf0uu‘r\3 Poute 1

(9 Polantsatzon

—

() Nodure . 04 Efgd”‘f‘_l_yi{__.'— :

£ St 'Mﬂda. cleponds upon the

() “The fortmadion o4 smeoth ckposife

(i)
(b)
()
(iM

(i)

nodare 64 eloetro lzh z

The ¢ leefm befe  Arom which: esiplen tons can be Amed presvi ey
a tmooth  depofiferr.

Cunmend  Denyity, —

Conmend densify it alto respppsible o The b rmation of

deporits . | :

M low cunrent denl”"z, The m}u{tg o4 depog’io{( ame Coance
and cmjﬂoﬂ-fne n nedure RN o | -

M high conrent de«af, fhe deporr] of medel will e
unifertm and  fing graind - S e mh of furmafon o

Scanned by CamScanner



PR e B WM e ;o B

C[ﬂ)g“'h ‘WPOQHQ il Or)‘a fﬂ{)l)p” &ﬂlﬂﬂr’) 'H’]P curreryl (/"/Ul!"f;f
. }.
1 ng{r\.

() 'm'wl I’LI'l’”fl’ ’
A lous 1‘! ”Pmp()fr(\‘rt

emall m(thaﬂK of melal - |
('ngvlah arce Jormed . G a h,‘(?.ﬁ -fampofra,funo aﬂ/u

@ increeased (‘or)dum[[vHH and h‘fjh cun e dznff’/a‘-

(@) Conducds vify =
() The wse of a colufion of Jood tonchucdivi
he view of ecmoma any poumn Coruumpﬁm.

(1) A eleedry l{fe wi Th aaod (Of\du('ff'v:"fz can @M tice © a
fine and  tmesth depusife.

() Blectrolyde Conentnatdn == |
A h?},an cunmend dQMl'Fy whic}‘\ ic AQ!P!LJ "r’oﬂ dbia:‘n,- |
empoth  and A ~gnained]  deposife can he obtained by inaredting

Hhe (ownulah con corvdradion.

(1) ’]'lmrj’o_uom  Poworr

mo of The Co]u{z'DM f@uour@! Jonmation 04

Wherea af hl%\ 'f(’fnp"ﬂajﬂﬂﬁ,lmfav
m'(‘o "fd

47 'ig Mpom’am‘ fun)

-
U ———

-—

N :'_ e, o
= Elecdmlyfe

) The didane  bofween e slectrocey, ¢ anede and ;ca'%hode (s
o o dhe imporrdant  Facfor Ao elocAro - degotifron .

(1) The cliedanee  befuroen variow - perctions of dwo electroder uel
R e e : a b0 : ..h

Scanned by CamScanner




be differcerd due 4o Ahein f[(ﬂﬂ/?.{]’fj!f ('hapﬂ-

i) Due o r!rmfy!ﬂj fﬁ"ﬁnnro’ e rasiclance of cunrord path
'“:rrou(}f: Fho n’crrlfmlg-/ax B e vaniows po nfion s of mthede
will be o flenond but P(jrfpn‘{,‘a_j difdoren o hofween
onode and cathpde il bo somo . Thaf ¢ 'i"hi the  cwmnen
domh% will b mpre 0 e Pdr!-h'or) ruartert 1 athade

and lers on the o ponfibnt - This setulte BN HNEES

r{opoqi"g* of  mefals

neryl ,M/r‘:{%
royerce (i [ i

1 clepHeH dum'na +hi pem'ad ond

I}”J‘,'/)fj:ft/f.rm, ('/’F
—~ Ungund  0nd inderion motal
| Tt level cunfoces, ane pm)dured.

—5  Mel! cundace 1% brryrHﬂmrJ (awirla ¢
| poh'glm‘n& opmaﬁon.

lervinadion of buHr‘nZ o

(
{

Oydnaciion raf_,__ MH@L"— L, Tt el
e i an olocAmchomical — procers forc Ahe P"Dd”H"m of

usith pmi?‘a. Thene ane  fu mitheds 07 @ |
S Om. 1 Jreaded]  with a  slion acrd 4 obfan o wlt and colufian 07

ouch a salf 18 0[9«‘1’!(6%0(‘{ i obtoin e medal -
and 1 dedrm%ed i a Jamaco

fadin 0% metald .

‘ =S ORe 1 avarloble in  molden stafe
| 4o ged pune medal | |
The rmr}’md;\ wed  fyr s ( i 7 Zz'nc and AL,

O + md" i gj”

vothert Sofe - -5 ity e

Scanned by CamScanner



Fo R e . | AT R

I II"*II P f(a Y Hr-'(rf med o ‘ }

f“'l"lrr\({"l A "{”‘IHl 107)

Iy Fusod  cngplite
Copport Poarled and  dnafed Coppert tuulpha fr

fwi '“\ ”,g(:n/-q |
M fised mr,;gfnmillrr) (Mt)m'd@
“\ o cannalide
Soalt e1m) - (ured  todium hjolm"/a on

cocli um Chlonide @49 odium itk

ZinC “Tneaded i th i Chlomide and 7?'0; Jyhaltd

Fodraclion  of  /Jinc
Horte  aqueows wlution of sl s wad . The ore , Zine

ovide 1< Arioded with cone. Maf0y , moatted and . pasced o‘hrtawgh
vartiows  chemical  procestes i ondert T ramove impuridies by

prreripiiah'on. The zine sulphate whefion 1 then  elecdrobysed f¢ dene.
in a large lead-lined wopckn o1 having - a no.of AL o athide

and  lead o8 anode . Zinc C‘]‘?’cf dQPOSH"d o Hhe co.'H)odb\

Canrieny? dzm'\'}a o the cathwles = 1000 #r/m'i
Voltage foelt = 35V
_ 00 do 150 alls 1 sofrie

500V
- 3000 4o 5000 kwh/Joan

no. of cells
Drescun® =

Enmm Consumpfion

<
P, iR

Scanned by CamScanner



Frodnacdion o Aluminium = |
H oic an taampk of fued a_,lpr}mlg{a prnces

HMacinium 1S procluced Jum  bouaife comhining aluminium ouide

on alumina , ¢ilica (&“iﬂi(ﬂr\ oqide) and reon 0%ide .77)?‘ bau’:y@} 4
ot it A e e . dlainii ool (I '“a e
and then - dissolved in Aused (*ruJoMe The mitfune obtained 7%

@‘Qt*ﬁbl{fwd in a l_a«ae shallow nef{a/ﬁulan ceel bath hned witth
sYel and carhon . prmjec*fina doanwond inle Fhe bafh @d the hetlom ¢ The

both Aomsy cathpde -
The h‘cluid mefal depsife ot e catode and cetfles af

the bath buthom and i pynz‘odf'(aﬂ‘y of phoned o1t z‘rrfo. (tm(?e (c%d‘fu
From which i i< pessd poared into big mowldy . The alaawniam
obhtained b\d +hig process ¢ 99.65 7 pure -
Eﬂm% umption = 20000 fo 3000 ur?Hx/ fonne ;hjh :
deC'hrolanc Pno_ce,qg N ee dx langt amoan+ of efec"-fmt piweﬂ and
prrocess 1§ onfineows , & gcuch plntt ane. installed pean

hddnbalechic po een tfafion - e - o e

1}

Applicadion 04, lectrabyis =

e

Flocdno - ph&'() e 8 v
| T 2% aﬁ e.!ecjmowfc procert and IS an ant o depjsu%f\% a

S‘upam'on ot meme noble mefad 0N an z"ni’em‘_drz’ o a baxe q:ﬂ;l
bﬁ means o7 dacho‘g&"ﬁ 0 an aquesws ¢ luffon 04 o Curable

Uechohd{! :

ea'.—-— Tregn  tS Q Me | '
aire, moishene and  carhon dionide . & 15 coakd ewith

chromium dednolﬂ*fmﬂ 4 by eJec:hrorpiafr'f\ﬂ.

— Pictire frames and macﬁu'ﬂaud Pm‘/s ane ofhn chromiun plafed
o protect them from  contion .

tal which can miba - cormo Oled lo‘\f a}nmphenz'c
nickel o

Scanned by CamScanner



| g

k_ J '
@ Removal of ol g tas g other  ongafic
(b Bmval ¢4 muat, ceale , onrder or of hert moﬂﬁamc (sa

() Machanical prupaﬂaﬁon o the

o Frad co0ps, hod alkald coludioru on oagﬂm‘c twolvendr - cuch at 34%612?76

— SCecond  vamous Ocia

s Thind mochanical abation and pﬂl!'flv'na i uped . -

e e 3
= o nepam worn - out ponf( 01 a mochinanq. .
= R onnamentodion and  decoration  punpote

Wline in nature . The crytaly

The elednolﬂﬂc dleposife aae qu-l
o] Ainm, coherend and enidonn

mut  he UOHU fine in ondert o
deposite . for dhit plnpote cuifable eﬂowfr(olﬂ'}? thould  be weq
and cunnend  chuydy chould have  appre priate v lue - e anticle
b b coated with dhe cuperiorn metal choukd be in @ hish a

clate of plu‘ortiﬁd ay pogcibfe |
'q*\"‘ |\ll P, rpr;‘\rr [‘-)v_"?‘,].v‘l\"“g ’_' -

materrial ‘
M(? adhem’ma : :’

o the mdal. |
curnface ¢F Fhe medal o receive e

dlepo ti fed melal -
Sequences =

or  camhen defnachlnide ane wed |
allali and gl olufons mechanicel abnasion

and al@m‘mlaﬁc cleam‘/\g.

Clioning _ Mehodt =
To al—} uniform dupocik , the ghjecd fo be eletfro pladed thod
be chaned , polithed and degnecsed - 74 ot depusi'd formed may nd b
wll - adherant Fo dhe bate metal and 1 ﬂz’idﬂ o be peel 04 .
fore smooth bniah'l andl .ﬁrmna depotite , Fhe quredace upon . which
o Loy of a phle medal 1 nauined chowld be %orwug*\';r‘
Cloaned it mechanicolly by grinding om sera fthing or sand b“”’""j}
and hen (h@mr'raﬂa b‘d Hradmend with hel alkaliea é‘! 3{!(@3 fadcf@ f
o with dilute aceds (if curdare by Oxide Filme) on with oRMC

eolvents - A
Scanned by CamScanner




tle olytic Pa(,(”r\ —

m{a Fort coppor pla')ma o ‘WM O'P Ejéfﬁlﬂﬁg'{if bathe ane Wed .

() In acd +JP(? bOL'HH

. 5 -Q00 -35
Golu ton —3 ’ gt =T & el

Cu S0y / o4 4y 3”9//000 (t

{000 ¢c

Cannent o)anaH*a = 150~ b A Jm*
TEmP _5 95 h 50'¢c
Dapag,‘Jg —s Thick an nou(j/ﬁ (Pa[f;hfna /{ec)w'rrmf)
Anade - Coppart
() Tn C(Ljar)fde bath
&B‘arﬁ R Gm 0d k3 6gm 14

Soolf tm Cooligm bt‘mfpﬁdh
canhynad ¢

Olation = 68‘“ 0 = |
Coppert Caﬂm‘de <od; m [Jamd@
//000 cc pen oalh
Cunrent dent’ty = 56 - 190 Am*
Lt M ' ¢
Deocifs = Smooth
fnde = Coppen

= ko Glwn P)mlmaf

Bam 7
2 g1 o1 i Aam 04 i qm

Spludion - — ‘ potfassiom — potossium %am'df’
5 Cilwert Czramde e
Cunnen demrﬁ — B-15D Alm?
’TC mP = &0 7 366 C -

Scanned by CamScanner



r"-a“'\—’\_.-\....-'-__

;'_'ngé'ﬁon___ - TLAR R =q,,‘

'r Nt AN

' . |
Flédnu 'chvlzar’] :p)+ Q‘? af 2020 |

M A locamotion in which 'H\t ni'w'rt*-#form ob?ar‘ |
""" motore . . N g gbrain ecl
-hcm TR.M? buy., T"“m canr and drosel eleetric and }‘“
vehiclex . Y SN ;

‘P?(m %Jﬂm-—— ' | STLARR
mum fracetive ef-forr’ should he exented o 7"\@ fime of
:\% i oncere  +that a rmprd atceloratip rid be atfempt
!pmkn'h\ sﬁmld he mpa}n/e af ovenload o chont pomisd
wm cate on +he friack ;hwd oL ' pirum .
lmmnrhve&"shoald able 4o qun in an i oo+

' uﬂ should bo poccible withiut exceersive eosn on the Frack
e and ambte E; neamur_ajwq bneaju}

10Q
.I

'fna_ex OJ ec-/mcal anz—fron"’l’"-, J

“_;.‘s e .chijf me:w fnom. ol othor. method of lnaction .
hee @R amooth accdena,ﬁm and 6:;&‘(_!&3 :

;:F z& Aﬁm frwm sm&@! aaﬂl«ﬂ‘m acuu -

b

; a'na;g st f Jime |

Vi) Reqoner 1 a@a]cm? "‘. wed which feed hack 4 7.

.-'j' b J/ﬂ Wade coal .
ne ;wren&m carny apacrf&? ad high  speed
‘ wm and fean  of the frack. .

‘-.. _l?f

neld ﬁm prrowdma qufna 3gmm{w and  bad- !m,a fn fan

o ooy

YIJMS in the feain .
e of mam*‘d i bwert

Scanned by CamScanner



*)f\iln‘\:xm l\\' L
— . \ ;
) Ha I] 1Nt '{'z'(lj @"llﬂﬂ\’?‘h!ﬂ(’
C

!

A falune  of cupp-ly % @ pablem b fuce in eleeditical dnacd,,
(i) {\leaniraﬂlJ oporade . ve e lo have Ao movt m’{f o0 elechidied 1,
(V) Addiional éqluipmar)«l 5
() frofection  are o be Jtken 1o prevends dhe  diehirchances iy i,
| Neaut ba 'felqpha ne la‘nékl :

of . drack alectiidiation =

n@c'u;'ned ,ﬂw bnmhn? ;

| S‘L](‘{?m_'

: 9"” &‘4000’0!'& f{f(\[”,:‘, y

] () D¢ System

|

Ly S-‘QS AC C‘?rlem

{ 50H;) ¢

o)

s M be fﬂ%u?ﬂ“/

S Kundlu s}j,dcm (100 30)

|| () AC_ th"'(’m' —1 5 b A pé;dem
\ | (16.666.1; )

|

D¢ System =

2—9 D draction i India oan
| come pant of Chennar -
‘-—-) Hene operw'z'nﬂ wlfaaq is 600V de o 5ulygnbon Rar'fwag( and
| 500~ 3000 v de o man (eh - |

« 7 The motor  receive Pocs o from own  overthead (nex  with he@ 0{

a Panfoamph and nailwa? steel Frnack ic nedumn conguetrre -

prewnd i ume prt  of Mumbai and

—> TThe subdafions ame neceive powen feom 3-¢,€Ck\f/3'3,{v/ukv
and distante befween the subcdation is 3 4 5 km Fy subwrrhad
ancas and A0 0 B0 Am e main L0

e Spten T

{@ 3-¢

= This sytdom amployses 84 glrp m’na nduction mofore and speed ol
1 beina obdained b? ambinadion of
mesistance  method .

ple (‘)Gfgf}lj ond  roton

A
Scanned by CamScanner



Scanned by CamScanner




mﬂUQfﬁaﬂa()f‘ JH KV AC me, Razlnga) Trnacdion =
—) Due o high voHagc less  cross - cec fionad  area of wsie i na;uirmr/ and
shape o4 the' drammission line i lus mhnamy ;

(@) Dictanco  hetweon fun cubelafion 1¢ ecreared -
(i) EwHohme and pnn'fe(ﬁan !BHMD it betfer a (ompane 4 de .

Dis acdvantoge -
| ) T isonod Qlecntm‘raNa olahle -
b nicatian lines
1 o H adfecde fhe near bH communi A s

Bbci igﬁﬁgm a4 AC rotomarh;\/g% |

@ L L Ll e : § | . ';
g e [,D_' r'—j‘;@ —
r r_—_w—--’ ,‘~ : ':@lf 5@0
| @ ' '® ' :‘ n'cé—-ﬂ ||
£ ; ' . 1| S 40 ||1 \
; e ) \
' e “ : Z : | “‘
L_;fJI AP L*——*"' \X
/_—__* ' \ “ A”—‘—._ i S ._——”_. \ P __, ‘ l ‘ | \
COD e oo .o GHOFE
D 6 Rectifiern
. Gfua 1. Snooth reacton
2. lon tograph |
. g. D.C myfor
3. Gt Braaken ‘
L OLTC S i e

h- Transdp amen

Scanned by CamScanner



| TR - R L = - ‘

1 (‘\1'[\‘!\(1![ L

W) This s an owrchead  wire of r{J(’f‘"ﬂ( cnes  Section
) The eca ?mmut{ T cupp!r'ed al kY kock .

tw.i‘f\ “‘I\l\‘:‘lf\lw

Y SRAR " \
This 1S @ device wip dor colleden curtrrery)  Armm  he f‘dmamj.

ﬂw{“jmph rs moented  gn p ¢4 woof g4 a wehick and canny a
\-‘!',"O!MJ shoe o condaed with ownhead  eodenare

(ii) The anlt'dﬂap/\ 15 miced or lowen when 4 ne%ur‘rred s
ondro led from — Fhe  alniver ca bin "a Qe pressurte

The Aunction o eineuid breaken ic 4o discomecd Fho tngire from |

Hhe bne in case of came foult geeure i ehednial equipment 07 engine

| \;“'\{?;Qd Tap Changen (oL TC) —

0TC is used  Jor vanry; output voltage o onfrollong H
e of the  madort - { f el

5. Trom o e =
A dap Chanaen fonstormen fo idalled o locomotive o :@prh}
Aown fhe VoHﬂﬁ@ a((g,rd,‘.g_% tv the rte?u inement pf fﬂachun Moton

6 Rac'h'ff'eﬂ'f— -

Somi condactyre meefidien ie wsed Ao poversion 41 ac puon
Jy dec pusert
7. E@gd/w Rea cform ——

et A — e

SLIVTEN Brea ke —

(1) g‘ﬁ')(}O'H]f ﬂoaCfON I we({ "r%r{'ﬂ'ﬁmm/fnﬁ f(fPPIQ Cm,,lm.{ n ,ﬂ"
oudput sicde o1 ecdi fen

) D volﬁ‘njo free Arom mpple (¢ Sod do Ao de mpfor

| .
Scanned by CamScanner



3 = o A T YA S 1 AT MR £ T P R R Y M Y S T LA B
! 0 fT)(HU L baerss

Sl

Wore e certer mgdore oy wed - ur drcz’w‘m? Fhe wheel of e
lecomgtive ‘

Scanned by CamScanner



