zafewa (Electrical)

v 1.2.20 & 1.2.23 & gwifta Re=ia

gawnmEa (Electrician) - qava srmet ™ (FiRe =@ )

AR u1g - FagAEA iR e & W - Rae sis (Sheet metal - marking and cutting

tools - rivet joints)

IqA 1 3 U & A A oA faforfaa wRF w A e
* AEY G FA F TIE GG AEA F T: THR H Fa=0

+ TE Y AEY A UF gER @ favew 3R G s @ ag san

o fafim R % e T S ST & 9 | q|rET
o 3 Fies T & ITANT TA@TAT
o Aew T BF & ITET qarEr |

I YT FTETT § TG A6 &1 TSI 137 § &t giar & | S
farfrer witeTs &t Afcera ST, foet sroram sty enmgent & wfved wmawt
& =T H gtar & | &ier % SAafs Hai g1 Stear avat v At
waE @ gante & ffia aed o gy A S 2

a5 =T g’ fafsrr Aterdat #t w: 5Smm & w9 afedd g i
TATT AR % fordt S e & | 5mm & faE #ies & 7y
afeeat FEard 2|

TEet ATe<l &1 [AfAEee A e s e | G S anl
I ST T ATHeaw uw Ffvea #@ied & fFan sar @
(=t 1) | St sifere o7 s gt € S € F9 Jierd ST
2| 319 =ma wierE &1 fafadee faeft & s9 0.40, 0.50, 0.63,
0.80, 0.90, 1.00, 1.12,1.25 getfe & fram St &1

a1
AET #T ATE mm A
TS = Inch mm
18 0.048 1.22
19 0.040 1.02
20 0.036 0.91
21 0.032 0.81
22 0.028 0.71
23 0.024 0.61
24 0.022 0.56
25 0.020 0.51
27 0.0164 0.42
28 0.0148 0.38
=@ (Snips)

ferT uF Frewt are g & foraeT T o1g At & wred 7 v
ST 2|

f&T &t g # ' 2|

et & T (Types of sheets)

e =91ev (Sheet steel) : 7€ sfvea (un coated) ITET et
&, St ey, FTelr Sefld SidT & | 37 €7 FT ITANT I aegal ah
Hifra wear & o O AT YA FAAferd HYAT T 2|

TreaeTEse AteT JeY (Galvanised iron sheet) : ST @fved
e TG & HeaATEse dle ATEY Ald 5 9T § GI 916 Fad
2 | STEAT AU WH FH WHhAT © ARIA A9 TAS qlfeeAr, widear,
AAATRAT TATR Gl A& & a1 =iy 2|

qiETETEY (Copper sheets) : atar =may sfiaer afeetd sream aa
afeetd wTeel % ©7 § IUere € | Iae Afeetad ATE ¥ AR A1
FHAI T AIAAT & 1 BIAT & AT(rA| B FATT AT GEH AT
IS & T&T AfaT sfe Y Siar |

Tgfifeas ameR (Aluminium sheets) : 78 =% @&
SFTEY AT G 3 WX H Tl ST & | IHT ST 3HF awqd
S = & e bt e, faefEral genf F s fto &
forar strar &1

o= afee=t (Tin plates) : fa afeeai fam wfvega aite =me? eidt
& | forad gehr /e & T Er @ | fea afeeat &1 e i A
T q@T & 7 # fanw =t & =< i s 2 |

fo afeeat &1 ITART Wi AT, GEEETAT ITEH, Wl
I gATe & f&FFar smar g1

fiaar =e¥ (Brass sheet) : dider, ame o€ sted 1 Al
FIITAT & FAT UF T & | TE & AET BT & AT ATIH &
forer & wge f ST 2

o @g e (Straight snips)
+ g &1 (Bent snips)
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qe 7w & wwT (Parts of a straight snip) (Fig 1)
o 2ftea (1)

. =2 (2)

.+ W (3)

& 1w (Bent snip) : A Tt &7 #Ted & ford g e
F = T &I © | UF I &% AHIGAT | A= % AS I FE & a6
& | (Fig 3)

Fig 1

ELN121711

SNIP

dg f&a (Straight snips) : @er #ed & ford e fo &
@ =€ Bid © S0 THNT a1eT 9% & & ford WY 8f @har 2|
(Fig2)

Fig 3

BENT SNIP

ELN121713

Fig 2

ELN121712

STRAIGHT SNIP

st shaer 9= (Solid cold punches)

oTq 9TeY | o Fea & for oftaer 9= &1 o= fawer o aaar
2|

#Tg FTEY T¥ T & ATt oider 99 aF THE F 8 &

« 319 sfider 9= (Solid cold punch)
o @ sfida 9= (Hollow cold punch)
T A | AT 3 Idat 99 & fawy § SEawet are #:39 |

2| sfae 9= (Solid cold punch) : e &g & =1&= (T
e # oI oy av W § wgw B o 2|
AT 39 9 g7 Si 9% a9 o1 @& 2| (Fig 1)

= >

Fig 1

VA

ELN121731

COLD PUNCH

TF 3 Mad 9 F T FIQ THT AT TE qraenteEt
(Precautions to be observed while using a solid cold
punch) : FTE Ft T FIA THT NI Feh STAAT TF G AHST AT
TT TEHT =R | (Fig 2)

Fig 2

LEAD CAKE

HARD WOOD

ELN121732

METHOD OF PUNCHING SMALL HOLES

AT A | Teod 99 & 8 Hf T 3@ F H faeg #1 39 |
TEl W 9 U9 it % IdAtew Rrfa § o= |

84 Toifrrehd : TAR AT (NSQF @R 5) - 3t 1.2.20 & 1.2.23 & "t faia



aww-a 9= (Self — tapping screws)

FoF-IT 99 FT ITANT 37 T=ad § AT S1av & TSt Tal
U YT AGY T Sl € | 57 9l & A e Fw A
B & 3 30 q A=A AT Eg=atad & o e ¥
A w@R & @t 97 fae &

I3 ®IfHT (thread forming) (Fig 1a)
o It & (thread cutting) (Fig 1b)
« @¥gF (self-piercing) (Fig 1¢c)

4% e 99 garw & A o e arg | It Fed €
3T So-2fiT 9 FBT Srar 2|

T W W (The thread forming type) (Fig 1a) :
TH THR F °7g 99 TGS H gl F GHAT AT I ¢ | TS
AW A qdq TG & ford ITAnfy 2

fweaw = (Folding tools)

T & R (The thread cutting type) (Fig 1b) : g8
THR & 99 | Ffew o @ wifq & gafoa gt v Sl 5w
Tat § #red & fordt 92t & e &Y et g8 4 et € A
qqell A @S Ik 3§ AT WX USTAl ¥ @ & o
TRl 2

@He e A (Self-piercing and tapping) (Fig 1c) :
3 T4 # uF fau sieq fag o uF B yadw g e @ 5w
gal FT ITANT UF faviw agE & Ao R Sar 21 96 99
T 99 o AT 2|

Fig 1

(a) (b) (c)

ELN121741

TYPES OFSELF TAPPING SCREWS

IR [ T IS F oqd | o fwaforfad w1 FA AT 2

. Tt Reeas o & g T\

+ Rrweaw T & ST ST

. fafim goR F @i @R ST ST F R # Farn
« ¥ F THR AT IAH JGIAN FAT |

|EY O1g & [Ewefad 3 § g6 W oo

o o FOT T RweaT s

o CFam

o W

o e

e |01 (Angle steel) : FIUT & &7 gHST HT TAT 90° 9¥

forreaw % ford Wy Star & | oy Ae & ford aerer (3rerET)
&& farho & srgfaer e For W & 21 (Fig 1)

Fig 1

ELN121751

ANGLE STEEL

fmeaw 33 (Folding bar) : fweaw st # g™ S arelt
e H Fow FT AT ST @ fweaw s (Fig 2) & wifa
farhst & Ty Y &7 AT 2

Fig 2

FOLDING BAR

ELN121752

FOLDING BAR

‘C’ #® ('C' clamp) : ForeT & A 7R 'C & qHIT Sidr
g1 ‘C’ FhT TF AR I 2 | 37 Fobe HT ITANT I8 qA fobarr
STAT & S UF ghs &1 TAY gFs 4 gedl Ja% (&I @1 8l
g SESt & Yehia¥ & gAY ag e s § Iuerer €1
(Fig 3)

" (Stakes) : ®aE T TANT &1 A& H FHA G
oTg A1EY % HHT | o s @ e G ame aefe

TAfRFe : TARIEEA (NSQF & 5) - st 1.2.20 & 1.2.23 & awitee Rregia 85



ELN122053

“C' CLAMP / "G' CRAMP

=t ®& (Blow-horn stake) : 8% TF BieT JUT FIRA
T gay R o o gueT F1RA & glar € | 38T T
i Rafér guer wfa @ifdr st w9 s o7 awgstt
9 HT gre & fFar ST 21 (Fig 6)

T FE e o "@Far| &7 st & o At &5 g
B © | AT Bt &I AT gell L1 § A A1t 2 |

@ & y* (Types of stakes)

 2fye &= (Hatchet stake)

» T &% (Square stake)

» =e™ it &% (Blow-horn square stake)

o 3aa faeTer 7 &% (Bevel-edge square stake)

i &= (Hatchet stake) : T 2 & & weh drer &7
f3heTeT 1aT & ST U o) O ddce =iaT € I 9T A e
F g AR Aweas arq Te<d H a9 H T a1 v
(Fig 4)

Fig 4

ELN122054

HATCHET STAKE

T & (Square stake) : TF a3 & H TF T A a1 A5
2T TF o 9 % AT ST & | T8 AT w7 & ford wgew
ST & | (Fig 5)

Fig 5

ELN122055

SQUARE STAKE

86 TafFrwe : TaREA (NSQF @R 5)

Fig 6

BLOW HORN STAKE

ELN122056

Fae fFTeT =it ®F (Bevel-edged square stake) : T®
39T R aTeT @ &F F; TANT A0 AR FAR F aq F
gar 21 (Fig 7)

Fig 7

BEVEL-EDGED SQUARE STAKE

ELN122057

#ae (Mallet) : HoE FT TAWT &1 A& T FF FIF § Sar
2| g FT A THT TG T F A TEI q@Aar € | gRaAi,
THST, TG A1ET gt F I gl 21 (Fig 8)

Fig 8

MALLET

ELN121758

USE OF MALLET

- 3 1.2.20 & 1.2.23 & gt Rreta



=i (Notches)

@i (Notches) : 5T faw=me & oTq =ma™ F1ET ATt & t et
& STre & ford we = &t == #ad 2| (Fig 1)

j'V' NOTCH

Fig 1

BENDING LINE

NOTCH

ELN121761

grEt 1 9= (Purpose of notches) :

o yfafRes qemet & sreTiar & fRATr S AT T T T I
Tt & fordr |

o FATH M AT FA I A((SA ATATT AT A § (0T F
F forr |

= % T (Types of notches) : U &t &= sryat B
U HiuT Fe AT & S AEY & FAN I ST g7 FHET 1T
& gemar star €1 (Fig 2)

Fig 2

]
ol

SHEET BENT TO SHAPE USING NOTCH (SLIT)
S

S

SLITS CUT FOR BENDING

A ELN122062

UF N FAT qAd & A F o uF wiEr sy star
(Fig 3)

e et (Edge stiffening)

Fig 3

SQUARE NOTCH CUT

SHEET BENT TO SHAPE USING SQUARE NOTCH SLIT

ELN122063

450 &or q¥ U favsT @iy a9 AT | @t 9H 39
AT TAT & T TF dfohd HI¥ (Hem) Twrad faerdr 2| (Fig 4)

Fig 4

TN

NOTCH CUT AFTER MARKING

ELN122064

BENT TO SHAPE USING SLANT NOTCH

T V@t | i1 fhamel 9¥ =1ee & fham & 450 9 et ST
g @re & o 90° 9X At € 38 90° HiS i uF AT
TART & T ATl Fcd HF a1 A g8qHT 39407 giar 2| (Fig 5)

Fig 5

V' NOTCH MARKED AND CUT

S

BENT TO SHAPE USING V' NOTCH

ELN122065

T ST A T T AT AT awgAt o fhATe g O it & Teedd
& fordr ergefara gid € geiea S g e #it dier #39 &
fordr aar aegfda Fr &t sgfa & I FA & o TgE s
g1 (Fig1)

FwFTE ? (Whatis hem?): fweas & a e sreram e
* &7 FEd & |

TEH g T A6 g¢ & Al @ Y O B A wd

TAfRFe : TARIEEA (NSQF & 5) - st 1.2.20 & 1.2.23 & awitee Rrgia 87



Fig 1

ELN121771

METAL TRAY

Fig 2

N

SINGLE HEM

ELN121772

T8 WTeY w Al ff 98 agadr 7 A faa ofr w9 &)
2 & T (Types of hems): 87 &9 ¥R gd € |

o U&a 29 (Single hem)
+ fa &% (Double hem)
o arf¥a fAmr (Wired edge)

& 9 (Single hem) (Fig 2) : U& 2, U% f&weas & o1g
I1eY & AT #t fmer # a9 et AT 21

T e foae iR 3o & o 2| SR ST awgen & o &
ST 21

wtaew faw@ (Pattern development)

f&&% (Double hem) (Fig 3) : fw famt 1 gt &< fwfea
FH I A & | AT qE AT AT aEgeAl & fHATe w
3e FXA & ford & £

Fig 3

DOUBLE HEM

ELN121773

S [ T IS F A § A fAAfertad w1 FA AT S0

 gfawy fwm & IR | qaE
 gfawy e F Rt gt & qamET |

T TG &1 TRATTAT T & T q¥fd a&g B TAHAT &
o s wfaew &1 fawme wear T |

wforeT, Fer A FaA UF TRET Sl | Afrwi vfow
AT AT stat A8 aa &, e, fifire gonfe & aa=t
1 fawma 3 ara & 9 2|

foret awg #1 wfaeT srar aR¥ET UF FWST 9 dET AT Fhr
&, ACTTATT 6 T Y TG T ST T ST @bl € 372raT
T & FTeT AT g 2 |

amATEa: Sfaed fFEm o fiv fBfear 2

o gAY @ fawE (Parallel line development)

« st Y@ faw (Radial line development)

« fr&tuE (Triangulation)

wfaww faeer &t fafmt (Methods of pattern development)
AT ITANT & ford i fafemm &

fAfiie &Y st amett awg & St srgfa =oft 1 e § @
&t fafer famio &1 fofar sz e |

e @ &ty (Parallel line method) (Fig 1) a= fafy
ara, fIow X domt &Y sgfa &7 awgen & Wiawy & st
FA F ford TG sr 2|

frsx Y@ fafyr (Radial line method) (Fig 2): fi=fire st
FI AT aEGAT & T H 39 Aty grer faawfaa e s awar
€ 3AH I @+t gt &1 aHEe 8 A @ | iR st
FIT HT WO el 2 |

ooff TE Y & Aot 21
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Fig 1

NS

SQUARE PRISM

TN
L PRTERN N

CYLINDER

ELN121781

PARALLEL LINE METHOD

Brertv (Fig 3a) : 2@ fafyr &1 s=vr 3= sfaeat & fFwm &
forr foar strar & ot wig il 9 s et YeE
TATAL et grdr | erafa vt 31

Fig 2

CONE CUT
OBLIQUELY

CUTTING
LINE

ELN121782

RADIAL LINE METHOD

wafE TR B iR gwe ar faftm (Fig 3)
H wafd spfeat & o wgee a8 @ o @ @
(Fig 1 & Fig 2) & weffm sfaeat & o & @

Prator fafyr w1 saatT fean s awar 21
Fig 3
10
9 11
8
s 4 56
\ (e} 112" 11" 100 9 87
7 4
%
5 ‘—"3
(e}
\\\
N \\
NN
NN \
\\§
NN .
NN
N
N
AN
76 5 4 3 21 120 3 4' 5 67
12" 11" 10° 9 8

o

TRUE-LENGTH DIAGRAM DEVELOPMENT DIAGRAM §

5

DEVELOPMENT OF AN OBLIQUE CONE BY TRIANGULATION %

w

= (Rivets)

IR I A F A A o Al w A g s
o fRET = ot #3937 Sa% ST TqET

« Raew % faftm =R qam @ wErt & 9w qam § Sed Raew B & o @)

fafém (Riveting) : 3t g#st — a1g &t (Fig 1) & =g siret
& g & fort Rafem ww o=t fafer &1

SIS AW Tt e # & Ay T Fear Uw T9ad |
ST (Uses) : &, ST, &, 8 ©ia &1, Soad,
ATGAT AT T TR FAT A €T ATG AR T(eadt &
Sttew # Raed &1 g9 ear 21

werd (Material) : Reeq & Reaew &7 5 faeaor g #em &9

IHT gEATH UHT AT & IS A TITH G oY F1a &t fae,
afar A vgfhfaaw & @A & o £

faT % s (Types of rivets) (Fig 2)
= aftee gy Raew fam 2|

o f&7 @ Rae (tinmen's rivet)

o =qer #7uT e (flat head rivet)

TAfRFe : TARIEEA (NSQF & 5) - st 1.2.20 & 1.2.23 & awitee Rregia 89



Fig 1

14 |
N J

NI

RIVET

THE W

TINMAN'S FLAT HEAD ROUND HEAD COUNTER-SUNK

ELN121791

ELN122092

TYPES OF RIVETS

e Ta #eT RAe (round head rivet)
 yfafaafsaa aeem fRae (countersunk head rivet)

T fRae UF T 31X UF soT #1 S 9tw (Fig 3) Fed
g g fAfda = 21

: HEAD
]
_/ | 1 1
SHANK |
[
DIA.
FORMED HEAD

HEAD AND SHANK

fae % st (Sizes of rivets) : i #t s 3T =ma & Raew
% ey o 9 € |

Fig 3

LENGTH

ELN121793

f¥ae smTa #1 === (Selection of rivet size) : Rae & =
F oA e g & A S 2|

21 .
D =7 03] xTwet T = wier

9k & oaTe e & g gtr 2|
L= T+T+ (%D)

sl T =eY |iers A D & &1 &g 2|
gt : o aw Rae & afsifeas e # gtar 2|

fer A= Rae &t aRwmd 37 aret IS| e i & &I @ 2
(Fig4)

frafdm fafir (Method of riveting) : Rafr &rer srerar wefiw
gRT ST 2

Fig4 RADIUS OR
1 a CHAMFER
< <
Bl - 1 T
om [m]
4
N/
H L
=+
I
TINMEN'S RIVET 8
1S:866-1957 z
w

g & Rafer axa awg 72w ¥ Rae dcq & 7 o7 aadt
gl

9z &< (Rivet set) : (Fig 5a, b, ¢) ¥ T Rae e &1 Agwer
TR=sT Wi faeT T €| 39 | 9 A F BT F TR
9TeY MY Rae &t uw arr Ree w27 % o G smar &1 arsd
# faar wan faste & &6t e dar 21

OUTLET ON

BURR
OUTLET

(a) (b) (c)
SECTION OF A RIVET

DEEP HOLE

SHALLOW
CONCAVE HOLE

ELN122095

FT ATFHAT FT AN Rae 7 Ft aq= & fFam sar 2|
=afa Rae dc &1 38 Rde & =« & F© a1 emr =1ed |

e &1 s=aeoT (Spacing of rivets) : wew & &= & fordt amg
famme & faeft Rae & & &t g1 srorar &me Rae & =9 &1 &9
§ & &7 AT ST =Arfed | A7 gL (4D) & (Fig 6) # wiavifa frar
T 2

Fig 6
2D

LAP

EDGE DISTANCE = TWICE THE DIAMETER OF RIVET (MINIMUM)
MNINIMUM LAP = FOUR TIMES DIAMETER OF RIVET

ELN122096
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Rae (fr=) & &= #it steraw g Raea it arfaweor faar saHt
F=Y AW & o Fue ST A1fed | e A AterE & w9 A
w7 i AT srrar sfes g g =nlea |

stftraw g F off =eT wieR # 24 I & g T2 e
=Tfed | st st & (Fig 7) ® it & = & ssfent 2 |

Fig 7

(

gl

dl

|

[N\ S ]
ol

L7777

GAPING: THE MAXIMUM EDGE DISTANCE IS

P=PITCH
P=3D(MINIMUM)

P

D=DIAMETER

3

(P=PITCH)

P=24T(MAXIMUM)

I

T=THICKNESS OF METAL

GOVERNED BY THE NECESSITY OF
PREVENTING THE SHEETS FROM GAPING
AND SHOULD BE LIMITED TO 10 TIMES
THE THICKNESS OF THE SHEET OR
PLATE.

"lllllllla“'IIIIIIIIII””IIIIIJ-'IIIIIIIII'
“\\“‘\\\“‘,a\\\\\“\““\\\\\\“‘ ,;\\‘\\\\\\

BUCKLING : BUCKLING BETWEEN RIVETS IS

CAUSED BY TOO GREAT A PITCH.

ELN122097
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