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Do do.
dreirgd 11 1 & b b 3&chberd (Mudguard And Radiator)
1.11.85 8 aderd (Radiator) 11 BilkS
1.11.86 S°E 0 o Hdosw HFjocid Sawdo (Lifting and handling loads) 316
-
( @923°¥00 / 0BT DONEHD HDSo )
& RS 33°Q BVD ST Ad Barwd
/s,. Xo. 0250 Do @923°§R00 Ko. h
1 Select sheet of required type, thickness (gauge) and size and mark it with 1.1.01 - 07
scriber, square, divider, steel rule etc., according to drawing or sample following
safety precautions. (Mapped NOS: NOS:CSC/N0301)
2 Shears or bends the sheet wherever necessary by machine or hand shear. 1.2.08 - 09
(Mapped NOS: NOS:CSC/N0301)
3 Form sheet metal to required shape and size by bending, seaming, forming, 1.3.10 - 26
riveting etc., using mallets, hammers, formers, sets, stakes, etc., or by various
operations such as shearing, bending, beading, channelling,circle cutting.
(Mapped NOS: NOS:CSC/N0301)
4 Perform different type of MS pipe joints by Gas welding (OAW). (Mapped NOS: 1.4.27 - 34
CSC/N0301)
5 Perform soldering, brazing operations on sheet metal. (Mapped NOS: CSC/N0301)| 1.5.35 - 36
6 Perform Arc welding, Gas welding , TIG welding & MIG welding and Spot welding | 1.6.37 - 41
on sheet metals (Mapped NOS: NOS: CSC/N0301)
7 Make sheet metal articles according to drawing or sample following safety 1.7.42 - 66
precaution. (Mapped NOS: NOS:CSC/N0301)
8 Plan & work in different sheet metals such as tin, copper, brass.(Mapped NOS: 1.8.67 -74
NOS:CSC/N0301)
9 Perform Arc welding, Gas welding , TIG welding & MIG welding and Spot welding | 1.9.75 - 81
on sheet metals (Mapped NOS: NOS:CSC/N0301)
10 Perform Aluminum frame works. Makes ducts, cabins & panels. (Mapped NOS: 1.10.82 - 84
CSC/N0301)
1 Perform repair work of mudguard, Radiators etc. (Mapped NOS: NOS:CSC/N0301) | 1.11.85 - 86
-

(x)




SYLLABUS

(
Duration

Reference Learning
Outcome

Professional Skills
(Trade Practical)
with Indicative hours

N
Professional Knowledge
(Trade Theory)

Professional
Skill 63 Hrs;

Professional
Knowledge
10 Hrs

Select sheet of required
type, thickness (gauge)
and size and mark it with
scriber, square, divider,
steel rule etc., according
to drawing or sample

following safety
precautions.

(Mapped NOS:
NOS:CSC/N0301)

1 Induction of training Familiarisation
with the Institute, Importance of trade
in Training Machines used in the
trade. (10 hrs)

2 Induction to safety devices used in
shop floor. (10 hrs)

General discipline in the institute

Elementary of First aid Importance of
the sheet metal work in the Industry.
General safety precautions

Safety precaution in sheet metal work.
(03 hrs)

3 Identification of Tools and
Equipments Induction and use of
marking tools. (08 hrs)

4 Practice in Reading, Steel Rule,
Scribing of straight lines, Bisecting
of straight lines (on the sheet metal)
using marking tools. (15 hrs)

Metals and Non-Metals and their
Characteristics, Types, Sizes and uses
of Sheet Metals as per BIS. Use of
reference table.

Raw material information: CRCA,
HRCA & MS Material Terms &
definitions in sheet metal work. (04 hrs)

5 Mark and cut through the straight
lines Planishing of Sheet Metal. (06
hrs)

6 Practice in drawing simple
Geometrical shapes. (08 hrs)

7 Practice in marking and cutting of
sheets to various angles. (06 hrs)

Marking and laying out tools and
accessories

Measuring Tools : steel Rule, calipers,
try square, L square, Micrometer,
Vernier caliper, Vernier height gauge,
Combination set, screw pitch gauge,
radius gauge, SWG, Bevel Protractor
etc. Marking Tools: Scratch AWL,
divider, Trammel point, punches etc.
Cutting tools: Snips, shears, hacksaw,
chisel, cutting plier, files, drills, tap &
die sets etc. (03 hrs)

Professional
Skill 20 Hrs;

Professional
Knowledge
04 Hrs

Shears or bends the

sheet wherever
necessary by machine or
hand shear.
(Mapped

NOS: NOS:CSC/N0301)

8 Practice on cutting with different
types of snips. (10 hrs)

9 Tin snips (Straight cut, Right cut and
Left cut) cutting off inside and outside
curve, cutting off notches and cutting
off profiles. (10 hrs)

Hand tools: mallets, hammer, sheet
metal hammers, groovers, riveting
tools, screw drivers, wrench and
spanners etc. Holding tools &
accessories: vices, C clamps, stakes,
stakes holder, hollow mandrel, wooden
former, Jigs & fixtures, soldering bits
etc. (04 hrs)

Professional
Skill 111
Hrs;

Professional
Knowledge
21Hrs

Form sheet metal to
required shape and size
by bending, seaming,
forming, riveting etc.,
using mallets, hammers,
formers, sets, stakes,
etc., or by various
operations such as
shearing, bending,
beading, channelling,
circle cutting.

(Mapped NOS:

NOS:CSC/N0301)

10 Practice on Sheet Metal seams.
"Grooved seam, Locked Grooved
seam, Pane down seam, Bottom
lock seam or Corner Fold
(Knocked-up seam), Corner Clip
Lock, Double Bottom Lock, Clip
Lock (Cap Lock), snap Joint etc.
(Folded Joints) and hemming
practice. (15 hrs)

Sheet Metal Folded Joints: Description
of Sheet Metal Seam, Grooved seam,
Locked Grooved seam, Paned down
seam, Knocked up seam inside and
outside, capstrip seam, pitsburg seam
etc. (03 hrs)

11 Forming rectangular shapes
using stakes. (06 hrs)

12 Forming Cylindrical job using
various stakes such as Hollow
Mandrel, Hatchet Stake; Tin
Man's' Anvil stake etc. (10 hrs)

Folding and joining allowances, edge
stiffing, wiring allowances and false
wiring, types of notches in sheet metal.
(03 hrs)

()




13 Folding, Bending Sheet Metal to
90 degree using wooden mallet,
'C' clamps etc. (03hrs)

14 Making a radius using Wooden
blocks using Hairpin Folder. (03
hrs)

15 Making a cylindrical container with
knocked- up, bottom (Bottom

Locked), Grooved Joint and
hemmed Top. (04 hrs)

16 Forming frustum of Cone. (03 hrs)

17 Making of Mug, scoop, measuring
can. (04 hrs)

18 Hemming (single, Double) wire
edge by hand process. (04 hrs)

Definitions of pattern, Development,\
stretched out pattern, Master pattern
(gross pattern) and templates
Development of by parallel line method,
radial line method. (03 hrs)

19 Make a taper chute square to
rectangle transition. (10 hrs)

20 Make a taper chute square to
round. (08 hrs)

Development of surfaces: Triangulation
method and geometrical construction
methods. (04 hrs)

21 Making holes with solid punches,
round punches as per BIS. (10 hrs)

22 Use of hollow punches making hole
in sheet metal with help of wood
block. (08 hrs)

Solid and Hollow Punches. Description
of hand punches as per BIS. Sizes of
solid and hollow Punches and their uses
(04 hrs)

Rivets and its parts, Selection of Rivet
heads.

23 Riveting practice using various
types of rivet heads. (03 hrs)

24 Single chain riveted joint. Double
chain and Zig- zag, Lap & butt

Types of Rivet and their uses.

Standard sizes of Rivets and Riveting
Tools.

Calculation for Riveting allowances

riveted joints Making a dust pan | (pitch and Lap) (04 hrs)
(Corner and handle riveted) (08
hrs)
25 Making a fire bucket with lap
riveted joint on one side and
Locked Grooved Seam on the
other side. (08 hrs)
26 Bottom Hollowing and Bottom
Lock Seam. (04 hrs)
Professional | Perform different type of | 27 Solder Lap joint. (10 hrs) Fastening of Sheet Metal:
Skill 136 | MS pipe joints by Gas | 5g gjngle plated solder buttjoint. (12 | Self taping screws, Clips and
Hrs welding (OAW). hrs) Connectors; Their uses, Types and
Professional | (Mapped NOS: CSC/ AII_owanc_:e of _‘S‘ Clip.s_, Gov_ernment
Knowledge | N0301) Clips, Drive Clips, Mailing Clips etc
29 Hrs

29 Making oil Can by hand process
by soldering. (10 hrs)

30 Making funnel by soldering
process. (12 hrs)

Solder, Different types of solder and
their composition. Types and uses of
fluxes, their effect on different metal.
(04 hrs).

31 Make by soldering:-

- Elbow 90¢X equal dia. pipe. (09
hrs.)

Process of soft soldering, hard soldering
(brazing).

(xii)



N
i - T joint 90¢X equal dia. pipe. (09 | Heating appliances (Hand Forge, Blow
hrs.) Lamp, L.P.G.) (04 hrs)
- T joint 90¢ X unequal dia. pipe by
soldering. (08 hrs)

32 Make by soldering:- Development & laying out pattern of
T Pipe 60°branch joint unequal dia | €1POW Pipe, T pipe and offset pipe in
pipe Offset T joint equal dia. (22 equal diameter. (05 hirs)
hrs)

33 Make a taper lobster back bend | Development of T pipe, round equal and
90 degree from oblique cone by | unequal. Introduction to tubes and
soldering. (22 hrs) pipes. (06 hrs)

34 Forming square section | Layingoutpattern of 600 off-set T' pipe.
segmental quarter bend pipe with | Pattern Development of 'Y' pipe.
suitable lock and forming round | Preparation of pickling solution.
section segmental quarter bend | Protection-Coating, Cleaning and
pipe. (22 hrs) preparing of Sheet Metals Corrosion

and anti corrosion treatment of sheet
metal. (06 hrs)
Professional | Perform  soldering, | 35 Making a square duct elbow with | Method of galvanizing, tinning,
Skill 50 Hrs; | brazing operations on snap block. (25 hrs) anodising, sheradising and
Professional sheet metal. Electroplating. (07 hrs)
Knowledge | (Mapped NOS: CSC/| 36 Make a conical hopper by | Developmentand laying out of pattern
14 Hrs NO301) soldering. (25 hrs) of segmental quarter bend pipe. (07
hrs)
Professional | Perform Arc welding, | 37 Setting up of Oxy-acetylene plant | Need for ducting. Places where ducting
Skill 78Hrs; | Gas welding , TIG and types of flames. (20 hrs) is employed and the working principle
Professional | Welding & MIG welding of
and Spot welding on : .
Knowledge T nﬁetals 9 38 Setting up of Arc welding plantand | Safety precaution in gas & arc welding
12Hrs striking & maintaining the arc & | Description of Oxyacetylene plant and
(Mapped NOS: laying short beads. (20 hrs) the equipments, accessories & tools.
NOS:CSC/N0301) (04 hrs)

39 Fusion run with/withoutfillerrod in | Types of oxy-acetylene flames & its
flat position. (10 hrs) uses. Types and description of flux.

40 Square butt jointin flat position by | Types of welding blow pipes & its
gas. (08 hrs) functions. (04 hrs)

41 Brazing copper sheet in lap joint | Various types of pipe joints.
in flat position. (20 hrs) Method of metal preparation & cleaning

them base metal before welding. Gas
welding defects causes & remedies.
Arc welding defects causes &
remedies. (04 hrs)
Professional | Make sheet metal| 42. Importance of machinery usedin | Importance of the trade in the
Skill  137] articles according to the trade. (05 hrs) development of Industrial Economy of
Hirs; drawing or sample | 43 Types of job made by the trainees | the Country.
Professional | fellowing safety in trade. (07 hrs) Review of Types of sheet metal
Knowledge | Precaution. 44. Introduction to machinery safety | Fabrication.
22 Hrs (Mapped NOS: including fire fighting equipment | Methods of developments. (03 hrs)
NOS:CSC/N0301) and their uses etc. (10 hrs)

45. Locked groove joint by aluminum
sheet. (04 hrs)

Introduction to Aluminum fabrication,
and its applications. Ferrous and Non-
J

(xiii)



46 Single riveted lap joint by
aluminum sheet. (04 hrs)

47 Double strap single row riveted butt
joint by aluminum sheet. (04 hrs)

Ferrous metals. Use of Copper and)
Alloys. Laying out pattern of conical

elbows. Pattern development of lobster

back bend. Chemical and Physical

properties of Aluminium. Use of

Aluminium and its Alloys. (05 hrs)

48 Exercise involving practical work on
Aluminium Sheet, and using Pop
Rivet. (04 hrs)

49 Aluminium Windows with different

extruded sections, Aluminium
Soldering. (07 hrs)

Brief Description of hand punch
machine. Hand and Power operated
drilling Machines. Drill Bits, parts and
effects of cutting angles. Angles for
Drilling Sheet Metals, effect of speed,
Feed Cutting Fluids, etc., on metals.

Difference between drilled and punched
holes. (03 hrs)

50 Making holes in sheet metal using
Punching Machine. (02 hrs)

51 Making holes in sheets with a twist
drill. (04 hrs)

52 Tri-paning with use of hand and
electric drilling machine. Grinding
a drill bit. (04 hrs)

53 Practice in Drilling Holes in walls
and Ceilings as applied to ducting
work. (06 hrs)

54 Use of rawl bits and rawl plug. (04
hrs)

Description of swaging and beading
machine, its parts, operating principles
etc.

Description of Fly Ball press. Operating
Principles of Power Press and press
brakes.

Method to calculate the pressure
adjustment. Clearance between Die and
Punch.

Introduction to "C" and "H" frame
presses. (03 hrs)

55 Practice on hollowing and rising on
non-ferrous sheet as well as ferrous
sheet. (07 hrs)

56 Practice on removing dents of
spherical or hemi-spherical articles
using wheeling and raising
machine. (Repairing mud guards
etc.) (07 hrs)

Properties of stainless steel and its
uses.

Properties and uses of tin, lead, zinc
and silver.

Description and Physical properties of
Muntz Metal, Gun Metal, White Metal
etc. (02 hrs)

57 Practice on pipe bending by hand.
(04 hrs)

58 Pipe bending using Hydraulic Pipe
bending' machine. (04 hrs)

59 Development of a cone: Cylinder
fitted to a cone. (06 hrs)

60 Equal dia pipe joint with crimping
and Ogee beading. (04 hrs)

Introduction to pipe/tube bending. Brief
description of Hydraulic pipe bending
machine. Operating Principles etc.
Description of roll forming machine
types and operating principles,
description of slip roll forming machine
and its function. (02 hrs)

61 Practice on external threading
using "Die stock". (05 hrs)

62 Practice on internal threading using
taps. (05 hrs)

63 Typical folding, Bending Practice,
Making Steel-Racks,
Reinforcement with angle iron. (07
hrs)

64 Use of self taping screws and other
fasteners. (05 hrs)

Use of Die and Die Holder, Description
of taps and tap wrench. (02 hrs)

(xiv)



65 Project work such as Steel Stool,
Aluminium Ladder etc. (08 hrs)

66 Metal Spinning: Making a
cylindrical medicine container of
Aluminium Sheet. (10 hrs)

\
Method to operate folding/brake folder

for typical folding.

Description and use of jigs and fixtures.
(02 hrs)

Professional
Skill 85 Hrs;

Professional
Knowledge
18 Hrs

Plan & work in different
sheet metals such as
tin, copper, brass.

(Mapped NOS:
NOS:CSC/N0301)

67 Making a Copper article by use of
power press and also making
brass and stainless steel articles.
(10 hrs)

68 Practice of Buffing and polishing.
(10 hrs)

Definition of Planishing and its
application. Brief description of polishing
machine. Various types of bobs and
polishing compounds. (04 hrs)

69 Angle iron bending in different
angles and different radii. (10 hrs)

70 Twisting the M.S. square rod and
flats. (10 hrs)

Operating principles of spinning lathe.
Description of spinning. (04 hrs)

71 Gas welding Square butt joint on
M.S. sheet in down hand position
Fillet Tee& Lap joint on M.S sheet
in down hand position. (20 hrs)

Different process of metal joining types
of weld joint &weld positions. Oxy-
acetylene welding equipments &
application, Types of flame& their uses.
(04 hrs)

72 Pipe butt joint in down hand
position. (08 hrs)

73 Bultt joint on MS flat in down hand
position by arc. (08 hrs)

74 Fillet lap and T joint on MS flat in
down hand position. (09 hrs)

Principle of arc welding.

Types of welding machines and their
uses. Advantages and disadvantages
of AC/DC welding machines.

Arc length and its importance
Welding defects. (06 hrs)

Professional
Skill 100
H r s ;
Professional
Knowledge
18 Hrs

Perform Arc welding,
Gas welding , TIG
welding & MIG welding
and Spot welding on
sheet metals

(Mapped NOS:
NOS:CSC/N0301)

75 Resistance welding. Spot welding,
seam welding. (20 hrs)

Principle of resistance welding. Types
and applications. Welding symbols.
(02 hrs)

76 Co, welding. Deposit bead on MS
sheet in flat position. (10 hrs)

77 Lap joint T joint and butt joint in
down hand position. (10 hrs)

Introduction to CO, welding process.
Welding equipments and accessories.
Advantages and application of CO,
process. (04 hrs)

78 TIG welding. Deposit bead on SS
sheet in flat position. Making butt,
Tee and corner joint. (20 hrs)

TIG welding process. Advantages.
Description of equipments. Types of
polarity and application. (04 hrs)

79 TIG welding. Deposit bead on
Aluminium sheet in flat position.
(10 hrs)

80 Making butt, Tee and corner joint.
(10 hrs)

Types of Tungsten Electrodes, Filler
rods, Shielding Gases.

Defects, causes and remedy in TIG
welding process. (04 hrs)

81 MS/SS pipe butt and Y joint by
TIG welding process. (20 hrs)

Latest sheet metal cutting techniques:
Plasma cutting, Laser cutting, water
jet cutting and punching etc. (04 hrs)

Professional
Skill 20Hrs;
Professional
Knowledge
06 Hrs

Perform Aluminum frame
works. Makes ducts,
cabins & panels.

(Mapped NOS: CSC/
NO301)

82 Make models of Aluminium sliding
windows and doors. (10 hrs)
83 Partitions of mini model rooms by

using aluminum channels
beadings etc (06 hrs)

Specification of aluminium channels
angles, strips, tubes beadings,
packing rubber, cardboard, glasses
etc. Tools and equipments used in
aluminium fabrication. Assembly &
Sub assembly: Gaurding assembly,

J

(xv)



84 Electrical Panel, trunk boxes &
ducts fabrication and Painting. (04
hrs)

~N
Door assembly, Chassis assembly,
Cabinet assembly, Power pack
assembly etc. Process of painting.
Spray painting. Etch primer painting,
Powder coating, buffing, grinding, and
sanding. Selection of different grit sizes.
(06 hrs)

Professional
Skill 40 Hrs;
Professional

Perform repair work of
mudguard, Radiators
etc. (Mapped NOS:

85 Special Exercises: Repairing
Mudguard and Radiators and
testing of Sheet metal containers.

Types of Radiators and construction of
Radiators, Mufflers, Estimation of work.
(04 hrs)

Knowledge [ NOS:CSC/N0301) (20 hrs)
08 Hrs
86 Any Special Exercises: Repairing | Material handling: handling of light,
Blocked Silencer and fuel tank. | medium and heavy materials. Use of
(20 hrs) cranes and types. Estimation and
costing. (04 hrs)

J

(xvi)
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(€ cog), deteny HOOKHL  Hodo HERM™ 50 A

DO g DArerdes” 50 ISF 10 dng) 2 dod

200050 10 o) &otd
e O Q) FIBE DOIFEFON JoE DTS Fig 1
208050 DD Detewy BB oo EDAD T © -
A SEu) TNt} Dgou)oesavl)é 320085 1 LDPADDEIB0E.
26 oy pIrEes” S50ISF 10 ), abdd) Jod W g
&oz® é
T 00K DDD)  Deteny HBALW oo EDAD F
DN S ngo»oaao.
Heds 1
(]
88 FS 26 iy Soden daky G502
B50°dx, DD () Bocso EGLH kg/m
bcﬁwb
D 3 4 5 6 8 10 12 15 20 25 30 40 50
10 0.236 0.314 0.393 0.471 - - - - - - - - -
16 0.377 0.502 0.628 0.754 1.00 1.10 1.51 - - - - - -
20 0471 0.628 0.785 0942 1.26 1.57 1.88 230 - - - - -
25 0.589 0.785 0.981 1.18 1.57 1.96 236 294 - - - - -
30 0.707 0.942 1.18 141 1.88 236 2.83 353 471 - - - -
35 0.824 110 137 165 220 275 330 4.12 550 - - - -
40 0.942 126 157 188 251 314 377 471 628 785 942 -
45 1.06 141 177 212 283 353 424 530 7.07 883 106 -
50 118 157 1.96 236 314 393 471 589 7.85 981 11.8 -
60 141 1.88 236 283 377 471 565 7.07 942 118 141 188 -
65 - 204 255 306 408 510 612 7.65 102 128 153 204 -
70 - 220 275 330 440 550 659 824 11.0 137 165 220 -
75 - 236 294 353 471 589 7.07 883 118 147 177 236 -
80 - 251 314 377 502 6.28 754 942 126 157 188 251 314
90 - - 353 424 565 7.07 848 106 141 177 212 283 353
100 - - 393 471 628 785 942 11.8 157 196 236 314 39.2
120 - - - 565 7.54 942 113 141 188 236 283 377
47.1
130 - - - 6.12 8.16 102 122 153 204 256 30.6 408
51.2
140 - - - 659 879 11.0 132 165 220 275 330 440
55.0
150 - - - 707 942 118 141 177 236 294 353 47.1
58.9
160 - - - - 10.0 126 151 188 251 314 377 502
180 - - - - 1.3 1441 170 212 283 353 424 565 -
200 - - - - - 15.7 188 236 314 392 471 628
250 - - - - - 19.6 236 294 392 491 589 785
300 - - - - - - 283 353 471 588 70.7 942
400 - - - - - - - 471 628 785 942 126 -

*e80), Froged =7.85 gm/cm3 eserdore
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IS 1730 : 1989 H5°Go ¢S g, T (mm) x dDeteny DRE 2 DG PO HOAFEFR -?36 Q) LB
(mm) x oo (Mm) KO DI KETPosPL TP(O° 90D RR0D.

. S,
TB RGPS Frocsd B5G0 ISSH ™ ) otrcd. oS00

o OS5 G NS HES AR08, ED O oS0l . ISSH
ISSH 3200 x 600 x 1.00 1800x1200 x 1.40mm
o)sz’c:,

3200 30 ¢ g T () 600 36 ¢
aog), Desewy (Do)

1.00 ©3&6 2 g, Hoocso (Mm)
s 2
&
26 g PIrcs FITG Soden B0 G107

085630 Fraoredgo

mmXmm  SeeuarSo mm &5° FPAreS TEATGY) Voo
&H0S
St 0.40 0.50 0.63 0.80 0.90 1.00 1.12 1.25 1.40 1.60 1.80 1.90 2.00
m2 &°

1800 x 600 1.08 339 424 534 6.78 7.65 8.47 9.50 106 11.9 13,6 53 16.1 17.0
750 135 424 530 6.67 848 954 106 119 13.2 148 17.0 19.1 20.1 21.2
900 162 5.09 6.35 8.01 10.2 11.4 127 142 159 17.8 20.3 229 242 254
950 1.71 537 6.71 8.45 10.7 121 134 15.0 16.8 188 21.5 242 255 26.8
1000 1.80 5.65 7.06 8.90 11.3 12.7 14.2 158 17.7 19.8 226 254 26.8 28.3
1100 1.98 6.22 7.77 9.79 124 140 156 174 194 21.8 249 28.0 29.5 311
1200 216 6.78 848 10.7 136 153 17.0 19.0 21.2 23.7 271 30.5 32.2 33.9
1250 225 7.07 883 11.1 141 159 176 19.8 221 247 283 31.8 33.6 35.3
1400 252 791 990 125 158 17.8 198 222 24.7 27.7 31.7 356 37.6 39.6
1500 2.70 8.48 10.6 134 17.0 191 21.2 23.8 26.5 29.7 33.9 38.2 40.2 424

2000 x 600 1.20 3.77 471 593 7.53 847 942 106 11.8 13.2 151 17.0 179 18.8
750 1.50 4.71 588 7.42 9.42 106 11.8 13.2 14.7 16.5 18.8 212 22.4 23.6
900 1.80 565 7.06 890 11.3 12.7 141 158 17.7 19.8 22.6 254 26.8 28.3
950 190 597 745 939 120 134 149 16.8 17.9 20.8 23.6 26.8 28.3 29.8
1000 2.00 6.28 7.85 9.89 126 14.1 157 176 19.6 22.0 251 283 29.8 31.4
1100 220 6.91 863 109 138 155 17.3 193 216 242 276 31.1 32.8 34.5
1200 240 753 942 119 151 17.0 18.8 21.1 23.6 26.4 30.1 33.9 35.8 37.7
12560 250 7.85 9.80 124 15.7 17.7 196 220 245 275 314 353 37.2 39.2
1400 280 8.79 11.0 13.8 176 19.8 22.0 246 27.5 30.8 35.2 39.6 41.8 44.0
2500 3.00 942 11.8 148 18.8 21.2 236 26.4 294 33.0 37.7 422 44.7 471

2200 x 600 132 414 518 6.52 828 9.32 104 11.6 13.0 145 16.6 18.7 19.7 20.7
750 165 518 6.47 8.16 104 11.7 13.0 145 16.2 18.1 20.7 23.3 24.6 25.9
900 198 6.22 7.77 9.78 124 140 155 174 194 218 249 280 29.5 311
950 2.09 6.56 8.20 10.3 13.1 14.8 16.4 184 20.5 23.0 26.2 295 31.2 32.8
1000 220 6.91 863 109 13.8 155 173 193 216 242 27.6 31.1 328 345
1100 242 7.60 9.50 12.0 152 171 19.0 21.3 23.7 26.6 30.4 34.2 36.1 38.0
1200 2.64 829 104 13.1 16.6 18.7 20.7 23.2 259 29.0 33.2 37.3 394 414
1250 2.75 8.63 10.8 13.6 173 194 216 242 279 30.2 34.5 389 41.0 432
1400 3.08 9.67 121 152 193 21.8 242 271 30.2 33.8 38.7 43.5 459 484
1500 3.30 104 13.0 16.3 20.7 23.3 259 29.0 324 36.3 414 46.6 49.2 51.8

2500 x 600 1.50 4.71 588 7.42 942106 11.8 13.2 14.7 16.5 18.8 212 224 23.6
750 1.875 588 7.35 9.26 11.8 13.2 14.7 16.5 18.4 20.6 23.6 26.5 27.9 294
900 225 7.07 883 1.1 141 159 17.7 19.8 221 247 283 318 33.6 353
950 2375 7.45 932 11.7 149 168 186 209 233 26.1 29.8 33.6 354 37.2
1000 250 7.85 9.80 124 15.7 17.7 196 22.0 245 275 314 353 37.2 39.2
1100 2.75 8.63 10.8 13.6 17.3 194 216 24.2 27.0 30.2 34.5 389 41.0 43.2
1200 3.00 942 11.8 148 188 21.2 23.6 264 294 33.0 37.7 424 447 471
1250 3.125 9.81 123 155 19.6 221 245 275 30.7 343 39.2 442 46.6 491
1400 3.50 11.0 13.7 17.3 22.0 24.7 27.5 30.8 34.3 38.5 44.0 495 522 55.0

1500 3.75 11.8 14.7 185 236 26.5 294 33.0 36.8 41.2 47.1 53.0 55.8 58.9

* &8y = 7.85 g/cm2 Jrogieh esgrdore
2 mm oo Soéd :Dé)zjb a¢5 O_.‘b.)ézj Qéﬁo‘%-ﬁ Dgoaooawi)é IS1730:1989 rciots.
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SM20N110322

DE 3
&

Width
in mm

mm €5° oo

1.60 1.80 2.00 2.24 250 2.80 3.15 3.55 4.00 4.50 5.0

Mass * kg/m

6.0 8.0

10.0

100
125
160

200
250
320

400
500
650

800
950
1000

1050
1150
1250

1300
1450
1550

1.25
1.57
2.01

2.51
3.14
4.02

5.02
6.28
8.16

10.0

1.41
1.77
2.26

2.82
3.53
4.52

5.65
7.05
9.17

11.3
13.4

1.57
1.96
2.51

3.14
3.92
5.02

6.28
7.85
10.2

12.6
14.9
15.7

16.5

1.76
2.20
2.81

3.52
4.40
5.62

7.04
8.79
11.4

14.1
16.7
17.6

18.5
20.2

1.96
2.45
3.14

3.92
4.90
6.28

7.85
9.51
12.7

15.7
18.6
19.6

20.6
22.6
245

2.20
2.74
3.52

4.39
5.49
7.05

8.78
11.0
14.3

17.6
20.8
22.0

23.3
25.2
27.5

28.6

2.47
3.08
3195

4.94
6.17
7.90

9.88
12.4
16.1

19.8
235
247

26.0
284
30.9

32.1
35.8
383

2.79
3.48
4.46

5.58
6.97
8.92

11.1
13.9
18.1

223
26.5
27.9

29.2
32.0
34.8

36.2
40.4
43.2

3.14
3.92
5.02

6.28
7.85
10.0

12.6
15.7
204

25.1
208
31.4

33.0
36.1
39.2

40.8
45.5

3.53
4.41
5.65

7.06
8.83
11.3

14.1
17.7
23.0

28.3
33.6
35.3

371
40.6
44 .2

45.9
51.2

48.754.7

3.92
4.90
6.28

7.84
9.80
12.5

15.7
19.6
255

31.4
273
39.2

41.2
45.1
49.1

51.0
56.9
60.8

4.71
5.88
7.53

9.42
11.8
15.1

18.8
23.6
30.6

37.7
447
471

49.5
54.2
58.9

61.2
68.3
73

6.28
7.85
10.0

12.6
15.7
20.0

25.1
31.4
40.8

50.2
59.7
62.8

65.9
72.2
78.5

81.6
91.1
93.3

7.85
9.81
12.6

15.7
16.6
25.1

31.4
39.2
51.0

62.8
74.6
78.5

82.4
90.3
98.1

102
114
122

QoG0S Focth IS Ha ISPL 'S ™ &) otrcd- IS
1730 : 1989 P60 & Tt (Mm) x Detewy (mm) X

oo (Mm) Ko LDrod aS".Do&e) TP(O° BhotsecoBood

&P°SEe:

ISPL 2200 x 950 x 8

Q)¢ 2200 @30 S cog), T (o)

26 g deny 950 ()
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8 & g, oo () IE6 P& Ans

BMD RS D AN LD T osod. ISPL 5600 X
1400 x 5. (8¢ 4 wrciod)

RS 4
S g, et Gogod

©

mm & S¢S

900 950 1000 1100 1200 1250 1400 1500 1600 1800 2000 2200 2500

Thickness
in mm Mass * per metre, kg

5 353 373 392 432 471 491 550 589 628 706 785 86.4 98.1
6 424 447 471 518 565 589 66.0 706 754 84.8 942 104 118
7 494 522 550 604 66.0 68.7 769 824 879 989 110 121 137
8 56.5 59.7 628 691 754 785 879 942 100 113 126 138 157

10 706 746 785 864 942 981 110 118 126 141 157 173 196
12 848 895 942 104 113 118 132 141 151 170 188 207 236
14 989 104 110 121 132 137 154 165 176 198 220 242 275
16 113 119 126 138 151 157 176 188 201 226 251 276 314
18 127 134 141 155 170 177 198 212 226 254 283 311 353
20 141 149 157 173 188 196 220 236 251 283 314 345 392
22 155 164 173 190 207 216 242 259 276 311 345 380 432
25 177 186 196 216 236 245 275 294 314 353 392 432 491
28 198 209 220 242 264 275 308 330 352 396 440 484 550
32 226 239 251 276 301 314 352 377 402 452 502 553 628
36 254 268 283 311 339 353 396 424 452 509 565 621 706
40 283 298 314 345 377 392 440 471 502 585 628 691 785
45 318 336 353 389 424 441 495 530 565 634 706 777 883
50 353 373 392 432 471 491 550 589 628 706 785 864 981
56 396 418 440 484 528 550 615 659 703 791 879 967 1079
63 445 470 495 544 593 618 692 742 791 890 989 1088 1239

* &80) = 7.85 g/cm3 Jro@d esgrdorr
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5_6;05:6 Qo d& (Vernier Height Gauge)
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20) 06 B83S Tergd (Vernier Bevel Protractor)
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Fig 1

TEMPLATE

SM20N131331

Fig 2

SM20N131332

Fig 3

WOODEN
TEMPLATE

SM20N131333

CHECKING THE CONTOUR OF AROLLED PLATE

Fig 4 SHEET METAL

DISC (TEMPLATE) CYLINDER
HANDLEg f

TEMPLATE USED FOR CHECKING CONTOUR OF
CYLINDRICAL WORK SUCH AS DUCTWORK.

SM20N131334

Fig 5

8 mm THICK

DRILL
3-17.5 mm HOLES
IN CENTRE OF FLATS

20 OFF - 76 mm x 8 mm FLAT

SM20N131335

THE USE OF TEMPLATES AS A MEANS OF CHECKING

Fig 6 350 350
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480
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09DE ddurTren Saird dobedsron.  Heo 9,10,11¢°
FHS EPED €353 BIPDOTTE. Qg E AB 08050
C oo §60  €rad adpd S0 Erpipey P
BODHERIE H0dO3L dG); BODEPAS 8 Boadtd HVGo
VDB0O, T DB BodD DO

Fig 7 FLANGE ALLOWANCE
(ADDED TO MITRE CONTOUR) SHEET

METAL

_DATUM LINE _

335
480

WIRING ALLOWANCE

LAYOUT FOR'A (ADDED TO BASE OF DEVELOPMENT) —

SM20N131337

Do 128" SABFECo &00d Hogom €0l EPSy )6
IO D DS POy Jpoh g g, DIGBS
§ RO w8 BT TOIPERD BBICIT°E TePELD sbg
RODTEAS EDATA0ILIEIB0D. TPO VES WBoog), DBD
DFogo. & GTETORS”  Hogd TS dE)
o 860 DA BOCKD SBCFTEC TIPE AINE), 208 DY
T 762 o 000K Totd TWR W[ Sro RO
458 o 20805 a5 oo 1.2 . wren ¢S &°
RS oy & Br6), Bobercoraw. JRo.
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Hexo 13 28 fozjé QOVD o) DA BITDBE0H,
T2 QPO DOHTes Sodten Dok Eraw. & ESD
BarrZrody Growoh SPorjoide TR HuPd) of HOrRRTY
E20 VDT> BFE®. ToDE £ DI, SFEH VODIOYED
SEozed .

Fig 8

700

Fig 9

500

THE COMPLETE TRANSFORMER

SM20N131339

LAYOUT FORB&C
AN EXAMPLE OF THE USE OF TEMPLATES

SM20N131338
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CG&M

2§00 1.3.17 §%0 0022080DD ’«og‘oéo

285 WS 56) 6 (Sheet Metal Worker) - §°Qoh & erdoh

DdrodS O ese‘,’)éag DGO (Parallel line development method)

OEge: & o DBF W DB BT
© DAoBE S WDHA DG WoS IWE® HE)Hod

- Daross 8 DB :;ga B(O° ST SR o TS SurTw.

D308 3D eaaj’.)b‘)g :3%66.’9: TPWCR), DIPWERR DOBAZD
& &¥) JrQ0M 2ETIFED VAFBEOT IAB SRPO
HATFeTe esej)bbgé DAro3E B Sofod) bg@b
DA,

DSToHS B QD?Z)&%Q 0GB oo ABT® DA @i)é‘bg
BoRE0eS’, 83 S0 D50 9NO0ILICIR0R (ST°EELd
0830 1 &5° 80DD DD SrEod ).

1 O @DSZ’ DB Sodas VEFPRED Q:D::Q' 903°D
& Aood (Do 1)

Fig 1

100
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70

SM20N131711

2 3T B0 ?85 985 Aood (Hevo 2).

3 20T QO @t P I Soe S dodt Fd Spod
(bgo:ﬁo&\./ Sodte) O mgoaeo:@bm, &  Sen
DB BG0eS” SIBOBL DB §00e5° &ozed. (Do 3)

4 S0d 30 TEHVD B0 Ao ST 98 PV
26d Savod. (Heso 3)

Fig 2
STRETCHOUT

SM20N131712

Fig 3

SM20N131713

5 Sod dpop &) P00 sag Bood. (Hevo 3)

& c’ogé QEE,  RAT0SS S @?Déég :bc@ﬁ&i) 000h
BocoTe o BroEd¢o 60 &MD BPE L), VAP
S BrHLICOH0D. (Do 4)

Fig 4

SM20N131714
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CG&M @230 1.3.18 0 $02080DD ‘?og‘oéo
28 erS H6).6 (Sheet Metal Worker) - §°Qof & erdoh

3caDeS G @5 (Radial line development)

EfeD: & 6o DBF W DB BT
* SRS GO RHVD otd Wotl &’ 3)5"2’?606‘.
* BEODS G EHVD ot ANE), W) YD,

B&onS IS :Jgéb 208 oIS HODD a*;sb‘*w
Oo° PTTPe BT DA BOTIS EDBTAFD. g

DR 0DB)RS Sree & DG WOVDFD, B Foaren
e@beg WOV OIS SHA0TILETCON.

3&0306e5 8 e.‘)e;'.)bag aBoog), Argo ORTA TgR0/ ST ORI
03.).)325 GEDOBV0 Do DD oG 28 B & POBoI
Spo 33 SRE g“éo}g BSTPENE GotVod, T 2
&3PS eerdo, A oG w8 Do AOLLIGIHD, A
m%}ngvé 83 Cfn)éb tﬁ)%)).)g’e)éé) QAT &0tod.

PATTERN

E30 00k DO So T PP FALS TS DES
TP @9DH)Q Boecsraw.

SM20N131812

20 1,2,3&4 2,8 B020d) cﬁ»sb @?Déég, 30200 031)56
DR, VAOTTG WErdd DOWE B0 SBETSS
95°OH DEE aBoog),; :..3{85.) eaej!)bbgf\’) WIPDROR.

4

Fig 1

SM20N131813

Fig 4 0

SM20N131811

DEVELOPMENT OF A CONE

ELEVATION
IN DIRECTION
OF ARROW

DEVELOPMENT OF FRUSTUM OF A SQUARE BASED PYRAMID

SM20N131814
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CG&M

©2§d0 1.3.19 §%0 9022080DD ?og‘oéo

28 erd 36).6 (Sheet Metal Worker) - 3°9of & erdoh

AP J° @?Déﬁatg G, 838060 04ga (Triangulation method of pattern development)

Ege: & Fo BT W B BasrienhHE e
+ 383860 DES ot DWE’ HE) v

* BEIE6R DY DY), WMIGT) HEDod

* D203 A IWE’ HE I

* D TFeEDD DFD o) dddocdod

* SosroAaRTAND ::ga oeqo° SBOEISP B0 o0& SBOEI*S o HOLH &0d DA eséé;g DD DHBothodk.

HATFTe esei)ébg aBoog); B035°0OTOR :;cosa: dAATT°
DB)B B, QPFROD DHBIVES” BASrS-(ISAD 8.

£AIroNSNTRD DYB I8 DY W), &HOST)
Qe DFRow), VB Qoo aBoog); QRO
DOBPEPY) DO SFD, Y DBPTR0 DSz
DB 008" TA DYDHYD €0 DFS.

Dad TeD: A Sebwo B V20 DOIPEEI)
Podeedd, OB o2z B0, dPODd PR ST
08030 RBE goeros T VB Voo’ &oeed.

28 8 g, I TEPL SWFD DG orer
Wedo.

w8 B o) PO FED T )  IBOH DJD
Eerg’ Gotsold . 8o T Do TFEHA WDRO0B.

& Dodvo Y wrgrd) (Do 1) HIFDosscio (o
SPEDRIY, RO 0RO, 208 IBND FED s0ED &) &
SIPDRV0D.

PO T D6 e Qod QBN B0, BBL DAFoSS
ordo.

Q) AL IO DB AAE), B 00k P Do)
HOLH G Bog) B, WY& VB TP T Gotod
2008050 D20 T VDO DBND WL, TRD T,

QDBNS B0, g"éo BRI, PO ke H0dow
QY DO HRRMEIOTT PG €&0EIP0D.

OEREBS”, 8 DY g D Jr§ 0% JDDND
9D ot DL HDIG0;

AR B W) Jdwp P
S0 0.6, (Do 1)

AP AP Dol

Fig 1

SM20N131911

BT TS B, P T S ol SRV DeacdoB0d.

FO ol BT wory T BVE),  TEDO ko Woc
08 G g e L VD Errg’ eoddgond

, DY EPo & Gob TBD FRo®.  JaPOd FED
(Hexo 2).
Fig 2
£ £
& o o
5 § § "Ry
N £
& = = @,V
S ) ) Sy o
& ‘ £ £ 2. 5
o o -
w w fucd
> > z
PLAN LENGTH PLAN LENGTH <
w

£0370ACINTARD DEB TPT° SBEI S G0 H0G BBIEI S G0 HEWH Goll DT 0D
(Pattern development of square to square tapered chute by triangulation method)

Ry 6 e %), 6 508 Somges
SBEFT G0 oD BBEPTCo  SOK G0l Dadurar
FeoeS SAENA BaDES

- G056 DS g, PO oAby MIBRS Aodod Boa
Do 18" DEYDY Do SO 1EY Hod.

— S edd DL W ArAWB.

— DG SB06Ro B AB, BC, CD 208k DA cBoos),
T Bakd DD WAGRe g 12, 23, 34
S08050 41 ey Zoere AB0E), B0 Dt
QATAFrow.

= Al, B2, C3, D4 200050 SS @3 5°6)6 ox & Gotsod,
@D Frotd F¢DHI DEPDFow.
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ST PSS g B¢ 1B, 2C, 3D, &
DS, SA o &Eodod. (Heo 2)

> S eer fbdb&é Qoo T ocsod. (e 2)
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SM20N131922

DD HoRY) TED 003D @D 8o TED
TR, DI L) IBOL DIFIRD VAToSS
B2 00030 Jed) B Aaod. (Do 3)

PO 200D S'S g TP SREG O BD
O P e DEC BAS TPAN 28 D) D B Teo°
DL E'Gosod. (o 3)

P 00D T Al Siofod SwOas» B2 G
6 g, RO B0 0E 003D D 2u 20D B
oo DI SDod. (Do 3)

P 20D SA FetHo Stwfod BwdasL B TS
€9¢0% bggo& H0Bosw W) v [oF:5) oqo° A VHL
RHB000EETD 2008 D) “1B” 080 00030 89

Fig 3
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‘B'D Sogore 208050 F§IT) EG DD RATIROD
1B es) & Sendpdood. Frootd D BRI
2080500 0005 L 1 D B DG

1D Sogorr 08080 YY) A, ' Do $9A
&oc S &8 & JdohH Babod.
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‘DS 360,

S B oo 1.B'¢S® B360

QB HIOTS §°5 o&nsb 4 500030 6 QPO 0
B0 .

ORIGOTT, DIOFT® WY, WIS DS 3 oo 5
QPO Badoeren.

AD Bogorr SOOI SfITAY ASLD Do $9h
€ociero oo w8 93627 "’.0505 BOLEIB0R.

1’0 Bogore 83w 91’5‘3"8"'3‘)“ 1S X)éyéo(&)é‘l
BSSEFTT G0 BE), DY) 86) X0 LB Dot
gD B3N DotIDHD S d D 33%3.)0&.
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g, DD ) & DIAPSo &od) e.eézj 20 D&AD
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— Q0 ST PO g, 8 ook 10 Jaoeron
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Fig 4
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7 00030 9 GRVEPOR PO WOk BTN DT
©DB500 rQ Bapod.
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CG&M

;g0 1.3.20 §%0 902080DD ?og‘oéo

28 erd H6).6 (Sheet Metal Worker) - §°Qof & erdoh

Sarriedes Qo) £ DASA (Geometrical construction method)

oEgeD: & Fo DIF DD HBD SoBrenrErdd
* Barricde domye DG @085 VW’ HE RS

DIFodS B 0P Sa ShoS PO gd So JEedse

DS o DD BT o Barirdd domyes

DS TPQo° KO0 (STANNA 6060.0:33‘). ool 1=0)
&} &}

€306 &.

& :ogaesi TjR P DOIET) TS Do)
T, ), TFEDew, Hydo VL), D) T J6.

Fig 1

SM20N132011
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CG&M

©23°§d0 1.3.21 §%0 902080DD btg’oéo

28 erS H6).6 (Sheet Metal Worker) - 3°9of & erdoh

Sod ew (Punches)

omgeD: & F6o DBT Qb DB Babrienr>eedd

* Sogren Sobtio SEH &HMrAcS Dod © BV D) Jod.

* Dod © DYIDEAD DE)dod
* Hod © Aog) WBBAHS HEYDHod
© D) Do © B VIGII) DEDoC.

D0 WIB DV VES WBOLS & Gogrod &SND
VoS &DATAOB w8 B Do, & Dod v Y
008 S GOABTAFD, SN 589 “§°§ 208 e’ 9 &ree
DO D.

0% VR Botd ESTRVTT HEEOF .
a JdE& Hod
b e Hod

205 VR VOE TGS RS Tor S RS & S BFD
. DB 88D H0BAD EHACIL0ETED.

D0 e T°8) &)ﬂlgéve)éo 8 ‘foS’zjémcéww.

FOE DodS (Do 1) & DS e IO VED S° Do
€0E°00. Qodoﬁ D000 BOHBOKN g0 TPT” 8308 .Dg,
Ddbcfoéoo&.

Fig 1

SM20N132111

SOLID PUNCH

S Dod e (Do 2): & Dod W TR VLD S rdm
Gotron . Ao T 28 o 1 Jo& Badcio
oo $80h D& Ddbcz.)eﬁoo&

Fig 2

MACHINED END
HOLLOW PUNCH

SM20N132112

5508 D36 oS (D&o 3): BO Vod BOIL & $0A &)
DOIRVD DB VS’ 20EB. DS D ODE 3 DAocsLIcIRI0E
2000500 BHD DB6 P SIVB0B. 25 DS HE) DD &
D08 DO & H0C EoTPE BO0KH BAE D6
Sg) cto (T Cogrd)  SBBFWD

Fig 3

TINNER'S HAND PUNCH

SM20N132113

508 906 Do ©6e5° ot Ssren €T 0.
1 826 38 b (0 3)
2 D6 ?.’35505, oD (Hevo 4)

Fig 4

SM20N132114

IRON HAND PUNCH

6 Do GOIr HOL  Cogrodd MHETEAS B 6 )
RN DY SOATAOPIEIH0D. DO ?.’3550& DoD IO
3D Gy oS, O DV)D AS S 12 o Gosr HOL
BoTPORD DB WOALED
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CG&M

IR0 1.3.22 §%0 002080DD ?ocg’oéo

28 erS H6).6 (Sheet Metal Worker) - §°Qof & erSof

&F50& D56 Hod (The hand lever punch)

gD & G DIF W DB BT
. ::6505. D56 Hod ®otl D ﬁa&'béoc‘.
* doye wLred SO YD IO Fete) b:éoc’. .

B850& 936 Do (e 1)

Flg 1 1. PUNCHING LEVER 6. PUNCH HOLDER:

3. PUNCH

=
4. CENTERING /
POINT
5. DIE

THE HAND LEVER PUNCH

SM20N132211

20D B Botw GG D) Bogrod MGEEIS AID
GOBEAFED. (20 B00d 24 SWG) & eareS &° DVERD
Gog DBJEr0 WY, & OATL Dod HEY Boercsrow.
D05 OCKO & G| D GoDLDB0D . VDICD
00008  Bogr) TSt BAS D16 (Te Dod
B0 B8 wodoBo BFPW.  @oE A Fo& D6 Hod
€90ed. (Hedo 2)

PUNCHING HOLES

SM20N132212
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A8: 6 FD6 M DIVY0O SO Dod BoLErIS
Dew €Y. VIS BrGoeS” Sogren.. ¢ BaHedd
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202806 JPa0S: VO CogPY SoTPOR (YRR, Dod
DD V08B0A 005 X WodoTED.

g 6D L0 BE BV, WY EI6 WS I
BPENTIS DT B P(0eS” Po§ JoPye BFE

Hod :ﬁ'gé: Dod g Dorsoes’ VBBNTIS
FPODHE é"oa@ O3 0GOS’ 0BT,

Fodo: @O 20 ®od> Hod  Dod BaIrdVO Gogo
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CG&M

2§00 1.3.23 §%0 002080DD ’«og‘oéo

28 eS H6).6 (Sheet Metal Worker) - 3*9oh & erdoh

8Dy - BsPen A &HABrmre (Rivets - Types & Uses)

gD & G DDF W DB BT

o D8 8D0h M Gotos 3.)6'212606‘.

* 3¢ BE); GHAIrOD 15 po0%

* 828 ) vLro dE) DL

* DYD) sto 8IS v thBosod

. :)i)él ésr0 88 © A0E), GOBEITOD ﬁa&"béod
° 88 V& JoHoBod

e 8D v HoPS BD Dorgro 28 doc

0DBoh: ODBoA IO FTIW S¥0 SaIred B DES.
020h ER0, 2SBAITIND e BdETPOD To Hod
BODLETCAN. ePTTPON) 90080 WD HBTH 95¢Hd)
AIE B i)dbci.)éoo&.) 80 1)

Fig 1

SM20N132311

WDV 0D Fyodedoron S0 388
D0IPRDADLIETAN, STT° D AT Sogo Dod WHGROD
G0 ED DBYI 0.

GOOIPTren: HoBIe, Lcew, S, RENGS ::\36 S8,
BP0V, JOETH DOATD SN DIS® oS aesew
208050 BV EVDEEIS BIE GDHATNOD FRI6.

2rre: SoHD ODES ABog); eTTen. (Dgo 2)
- %o

- 3860

- 8¢

Fig 2
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BODY
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SM20N132312

B8aHSy: 0BRSS, BDSen SO B\GSTeDS o
D0 BodCo TPLT° HBEDOBLET 0N, WD o) bwg"og
[xTovbled) <3o:$.)aog°oa).

SOPIrOReD: SO O S, [3E, TH 00K
P OA0.

88 her-essPTreD
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EDAIPA0IRICH0D. ODES 033.)525 855@39 QA0 o
3576065’ esotwod. (Fig 3)

Fig 3 @1.75D
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Sorb08r &8 0D & g, TBLEI DrdoerdyDd
DB E8) OB, & OIS’ HEPHOTT EDATPNOSLCOR.
NICICERE IS 335—::»& o Sotrbos ES 10
BoDerdod. Soebo8 rhen DN Eerod wotkoertnd
&D‘D’QD.

Foc o608 &S’ 900 eod. 1200 aironSS
OB DD PV SVDTEEIS  &DATAOLDLETO.
B8 DGSV0) D 2 Aol HoBIS Dogen ¥Y 5 / 6 &
CIP0TEA.

Fig 5
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Fig6  CoUNTERSUNK
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N
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SM20N132316

QDHF DO So: 8 BBV S GDOBLVOD &) ODE
6 DB0R0 BN &OATAF. (Fig 7)

Fig 7 ﬁ\
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70 o T 9D 16 b TR0 £IND 3 SS
5’86 F) D36 6D F) D & 6D 16 x 70 A ISt
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Fig 8
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(Fig 9)
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CG&M

2[R0 1.3.24 §%0 902080DD ?og‘oéo

28 erd $6).6 (Sheet Metal Worker) - §°Qof & erdoh

088 28 S 8Dew Ak T wSdaren (Special sheet metal rivets and their

applications)

LEfeD: & G0 DIF b DB BT

. w5w505 828 © AA0E), ESPeD BB GDEIPTPORD 2:8"2,:608.

o ‘5608’ 8D Fe TES)  DE) Dol
. "035. I8y Dog) GO HE)Bod.
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0oh o D B o0& Sotio TP DAV VLIS

SM20N132411
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bend pipe Development)
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AIRCRAFT WING

BOLTED JOINT
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POCKET AIR CONDITIONING DUCT
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Fig 2

DIAMOND - BREAK STIFFENING OF DUCT WALLS
SLIGHT DIAGONAL FOLD FROM CORNER TO CORNER
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Fig 2

CYCLONE SEPARATOR
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OGEE EAVE GUTTER ON A 45-DEGREE MITER
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285 &S 356) 6 (Sheet Metal Worker) - 29of

9Sy-DDBDD gD DYofi ProdS VB(reeS” PP ariden (Safety precautions in handling

oxy-acetylene gas welding plant)
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Fig 2 GOGGLES

FIRE RESISTANT
CLOTH

ASBESTOS GLOVES

LEATHER APRON

LEATHER SHOES

LEG SLEEVES
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Fig 3

STAND ASIDE WHEN OPENING
CYLINDER VALVE. OPEN VALVE
SLOWLY. 1/2 TURN ONLY

USE THE CORRECT KEY TO
AVOID UNNECESSARY
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STRAIN ON THE VALVE
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Fig 5 BLOW OUT THE CYLIDER VALVE
SOCKET BEFORE CONNECTING
THE REGULATOR (CRACKING
THE CYLINDER VALVE MOMENTARILY)

KEEP CYLINDER
IN UPRIGHT POSITION
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Fig 7

SPARK LIGHTER

POINT THE BLOWPIPE IN SAFE
DIRECTION TURN ON ACETYLENE
APPLY SPARK AT TIP
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Fig 8

OXYGEN

ACETYLENE
TURN OFF
ACETYLENE VALVE
AT BLOW PIPE FIRST
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Fig 9

APPLY SOAP WATER FOR

ACETYLENE CONNECTION
APPLY FRESH WATER FOR
OXYGEN CONNECTION.
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TEST FOR LEAKAGE
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APRON

Fig 2

AN
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GLOVES
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ADJUSTABLE HELMET
ELECTRODE
LEATHER CAPE
WITH SLEEVE
ELECTRODE
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Fig 4
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CRUSH TOE-CAP
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HAND SCREEN

Fig 7
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Fig 8
EYE PROTECTIVE GLASS

CLEAR GLASS PLATE

\ CLEAR GLASS PLATE
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ZE NS 3205 H0%oren Bt &dEdrren (Oxy-acetylene welding equipment

and accessories)
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Fig 2

OXYGEN
(BLACK COLOUR)

ACETYLENE
(MAROON COLOUR)
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Fig 5 BLOWPIPE

(BLACK COLOUR]

ACETYLENE
(MARROON COLOUR)
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Fig 6

LEFT HAND
ACETYLENE

RIGHT HAND
OXYGEN
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Fig 7

RIGHT HAND

THREAD OXYGEN

FREE SECURING NUT

NORMAL DIRECTION
OF FLOW
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LEFT HAND THREAD
ACETYLENE
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o 0

STAINLESS STEEL DISC VALVE SEATS
INSTANTANEOUSLY WHEN GAS FLOW IS
REVERSED (NON RETURN VALVE)

HOSE PROTECTOR
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Fig 8

1. HANDLE

2. ACETYLENE INLET CONNECTION J
3. OXYGEN INLET CONNECTION

4. ACETYLENE CONTROL VALVE

5. OXYGEN CONTROL VALVE

6. MIXING CHAMBER

7. NECK PIPE WITH NOZZLE

BLOW PIPE AND NOZZLE
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Fig 9
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TIPS

MIXING CHAMBER

HAND PIECE

ALWAYS USE TIP CLEANERS

PRESSURE
ADJUSTING VALVES

SM20N163839
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5 D8oh HFo& earSy (Gas welding hand tools)
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Fig 1

%

DOUBLE ENDED SPANNER

USE CORRECT
SIZE SPANNER

(a)
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Fig 2

USE CORRECT KEY TO AVOID
UNNECESSARY STRAIN ON
THE VALVE
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Fig 3
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Fig 4

SM20N163844

Fig 5

SM20N163845
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ALWAYS USE A SPARKLIGHTER TO LIGHT A TORCH
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Fig 7
THREAD

FILE
FLINT

CuP

SM20N163847

Fofodzedd

Dyohh B (He20.8)  &DATAFD.
BOEIS JS TFodS &  dobo TGS RS & AY)
SOIrE ITD. AJE w8 DI & ot BT HE'E
DD6S” Ph 2 D [’ p DONGEIS 28 anots &0
e.‘)oé@‘d.).

Fig 8

CHIPPING HAMMER
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Fig 9

WIRE BRUSH
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Fig 10

SM20N16384A

Fig 11

S

TONGS

SM20N163848
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es8) Doh &dDEGeen (Arc welding accessories)
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Fig 1

ELECTRODE HOLDER
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EARTH CLAMP
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Fig 3

SCREW CLAMP
CABLE

SPRING LOADED CLAMP
CABLE
WORK CABLE ATTACHMENTS
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Sewdy Wrdd P3yenS Cend RNTHS & Sk
Sopederaw, SHO T Arien oL DD F5O8
LUDBB TSV A otrron. (Heo 4)

Fig 4

RIBBED RUBBER
COVERING

WELDING CABLE WITH
HEAVY RIBBED OUTER RUBBER COVERING

SM20N163854
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Fig 5

9
A

LUGS FOR WELDING LEADS
THE THREE SIZES WILL FIT CABLES FROM
NO 6 TO 4/0. THEY MAY BE CONNECTED TO THE LEAD
BY SOLDERING OR MECHANICAL CRIMPING

SM20N163855
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CHIPPING HAMMER
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Fig 8

SM20N163858

WIRE BRUSH
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Fig 9

CHIPPING GOGGLES
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CG&M

@230 1.6.39 §%0 902080DD ‘?og‘oéo

28 erd H6) 6 (Sheet Metal Worker) - 2o

e833-IJB DD Sootye sstew (Types of oxy-acetylene flames)
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Fig 1 7 6 1 5 3

1. HANDLE

2. ACETYLENE INLET CONNECTION J
3. OXYGEN INLET CONNECTION

4. ACETYLENE CONTROL VALVE

5. OXYGEN CONTROL VALVE

6. MIXING CHAMBER

7. NECK PIPE WITHNOZZLE

BLOW PIPE AND NOZZLE

SM20N163911
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Fig 2 OXIDISING EFFECT DUE TO
EXCESS OXYGEN

NOTE THE VERY SHORT POINTED
CONE AND THE SMALLER FLAME

OXIDISING FLAME (EXCESS OXYGEN)
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Fig 3 CARBURISING EFFECT DUE TO
EXCESS ACETYLENE

NOTE THE WHITE EXCESS ACETYLENE FLAME
SURROUNDING THE CONE AND THE MORE LENGTHY FLAME

CARBURISING FLAME (EXCESS ACETYLENE)
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DQof 2B gD P SoDIND &S° &OABrAod arasiuen (Gases used in welding
and gas flame combinations)
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ng gseen B0 DHEe (Fluxes types and description)
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Fig 1
PASTE, POWDER,
OR LIQUID FORM

BLOW PIPE

FLUX
/" ADHERES
TO HOT ROD

FILLER ROD

| HeaTanpDP |

BRUSH

FILLER

FLUX LIQUID
OR PASTE FORM

FLUX

| SPRINKLE-POUR |

METHOD OF APPLICATION
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Fig 2

DIPPING THE HOT ROD IN
THE TIN OF FLUX MAY RUIN
THE WHOLE CONTENTS

'\

USE A CLEAN
RECEPTACLE INTO WHICH
THE ROD MAY BE DIPPED

MOLTEN WAX IN THIS
RECESS SEALS CONTENTS
FOR LONG PERIODS

REPLACE THE LID
IMMEDIATELY AFTER USE

SM20N163922

METHOD OF STORING FLUX
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2[R0 1.6.40 §%0 9022080DD bg‘oéo

285 6 H56) 6 (Sheet Metal Worker) - 29of

29oh &§° 2O (Welding blowpipe)
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S*dren B3 dardaen: erd S"gé 2 DIBDLDND,
Dot D) S'ren ooy, S derdo,
R0za] SCEETeD 0805 QTSI BI°d0d wg & 30O FOLDING AXIS
Do €0H.

Fig 5

Fig 3

SM20N176513

Fig 4

SM20N176515

USE OF A MANDREL IN A FOLDING MACHINE

Fig 6 @ -

USE OF RADIUS FINGERS AND THE USE OF THE FOLDING MACHINE

SM20N176514

SM20N176516

EXAMPLES OF WORK PRODUCED ON A FOLDING MACHINE

Dohd SIS ¢S DS Aog), DY 2t508° 2Yoh Babod (Spring back of a sheet
metal after bending)

Eg: & Fo BT W DB BT
* HoAD SO 2 WS AE) V)oh &g Wotl IE’ HEYDod.
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oS Eeao Q0B €0 Eots B AT €3082000. @008, VB Ho2Y ‘S’GW'SQ, Toreedd YAIFTrS) Sorr,
& SNRAE) “D)oh 8" wotrdd. (Do 1) Dyohi  &osS 280k IFE YD T ducSDEGS / Dofitio
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Fig 1

C = SPRING BACK ANGLE
6 = ANGLE OF BENDING
6' = BEND ANGLE

SM20N176521

Sl.No.

S0 o€ SdHzd0

dozlSaHd

oot

Feorcte) SoEeto S0
Z0EPOR Howdoté (Hevo 7)

o8& Boserctes Botiors
B3 i B BB

Fig 2

N

BENDING LINE

SM20N176522
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0065083 250 V0L DS Bodo.
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545 BER3a565. G SHDESI0E .

Fig 3

SM20N176523
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CG&M

230 1.7.66 §%0 902080DD ?og‘oéo

2 LS 566 (Sheet Metal Worker) - ey & A5 LS FOD e

26 en Hdatw 1EY6 en (Jigs and fixtures)

EfeD: & 6o DBF D HBD SoBrenrdErdd

. 65'3 208 as 235'35 O &DArNotitio HY &3 YAV ﬁ)S’béoc‘.
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Fig 1

SM20N176611

DRILL JIG

Fig 2
WORKPIECE

SM20N176612

MILLING FIXTURE

2y 208050 DEYGD &DArAcBG0 HY F pAraTD
- DridoBRD Gsyd Bew .

- QYo O TP LD ErEE  SPEfErTreD DBGIToLsto
Qoedo.
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- 58S TrOR SesHEs SO0 Hrd) off Fohoetod.
Jigs

26 030 08 PB(E DOLGo, WO BVTAD DADS” B0k
ard D Deotnod, PG B0d, 1R BHBAKD
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(He0 3) e5°60h 26 O SIS T DED Toe B
DOAP0eS° &o& Sogrod e5°00H Bh VR EDADIAID.

Fig 3

DRILL REAM COUNTER  COUNTER

CRRMAER ™ Feme SINK

(He0 4)
TAP

SM20N176613

Fig 4
OIL GROOVE
% JIG BUSHING

3

O g

BORING TOOL z

s

[}

Fixtures

2816 030 HE), DD D HPoH OO DEVD 2.8 TEES
LS. B EBoh LSy O ¢TI0 FaHE, R Dok



gr§ en 003 D8 BE e VAT T DIFALE
E300cTDd 00 LSy D TR BoDH1LVy. (Do 5)

Fig 5

/— SETTING BLOCK

LOCATING PINS

SM20N176615
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D80h
G
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Hoficio DABGHY. (Do 6)

B 820 DIG 6570 DEYD Saird Sabecarow:
- odoh

- SPod
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CG&M 230 1.8.67 £0 9020800 ‘?og‘oéo
2 LS 56),6 (Sheet Metal Worker) - aogre &daBrmren

Q*doh (Planishing)

EfeD: & G0 DBF W DB BT
. é":):aoﬁ 5800 devin&od.

Pd0h (Planishing) g 1
FON0H IO WS DO oh BF, RO A WS
WA Borr S Babcio SO BT BoKcko
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CG&M

230 1.8.68 0 9020800 ?og"oéo

2 oS 566 (Sheet Metal Worker) - oogre &dABrmren

Fd0h WAD g, DH6e (Description of Polishing Machine)

gD & G DBF W DB BT
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* A0k 2B woh FBH &DAXABE DD DAY PPV HEYDC.
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FOV0hH IO FOPRD BB IS T &GOS
SOIPE B HSAD. =

58), 59 g, E00Bery T EBE DS S B
BB DEE'DCEo TPO® 00K At BOKD &S e
DByE DOLH DO DO W BoH O DIV
g0ocdcio (o >OVoh  Boberdod. &'iro )
&D0B3V0 S OAOILICIBI0.

a¥ogo TEGTe SEEY) D BobredS
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A0 VIS GNE Tor wuriddae BENE S5

B, 0D 203, DA, PO SO TP PO Do
T ANSESTIY ed DI FgeS” Do, (Do 1)

Fig 1

SOFT NYLON WEB
OR CALICO WEB

ABRASIVE GRAINS
FIXED WITH RESIN

SM20N186811

4D o8 0O ) DOD NS a8 Soirgd wrer
DD TDE HYPo. PIS woh DTS & Trer IS
D0 DA HAD &DATAFD.

DD P 200 & DSy & FID Saco: FOoh
1RO g, BH BFD, WERD TS IS W
2SBODC (Do 2). BHTE BESD Fd0h R0 ¥edo
Y, €6 JoioEod. WO &G EXDoS” BHDLE DD
Qo). DA 3:055 e doDod B0 Ao red
QPR HOLH 020)0f DS & EER0 DeEE. & S SO
Do&B00d.

Fig 2

© %}0% ©

== |
POLISHING MACHINE

SM20N186812

IS, HE) DO B D BHG® AT HEOED, Asew
oMot DO 953 oo B0t odasw
DS $ODosod. BES FoH  d6), DO D WEo A0,
2065 B BHLDD oSl (e 3)

Fig 3

A POLISHING DISK IS HANDY FOR ROUNDING EDGES AND CORNERS.

SM20N186813
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SO GOBTAFD.  FOVoh Bobcio FELH DA 1eS
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Fig 4

SM20N 186814

Fig 5

SM20N186815
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CG&M

230 1.8.69 §%0 002080DD ‘?ocg'oéo

2 oS 56),6 (Sheet Metal Worker) - oogre &dABrnren

03) o) TS A3, 8DTEIoh Argren Hdos JSGe (Operating principles of Spinning

Lathe and Description)

Ege: & Fo BT W IB BasrienHE
e &S ".03:)3'05 ©d Dy DHBoBod
. ,‘°b‘03.°5 IS aRg); Ferren Hdakn e i:&'b:ooc‘.

. s‘°3‘°l°6 wé‘b Bog); EsTen oAk T°8 &dDABEMmOD HE b«‘éoc’..
* 23y 0ff S P DABDLIDE JBomrdyd BYoe g HEHC.
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Fig 1 FORMER  FOLLOWER BLOCK FLANGE LEFT

UNWORKED

1 2
/ 3 .
5]
AXISOF | _
ROTATION
BACK STICK

MAY BE USED

1. BLANK 2. START 3. WORK IN

PROGRESS

4. SPINNING
COMPLETED

5. FLANGE
TRIMMED
OFF

SM20N186911

SPINNING PROCESS
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Fig 2 — HEADSTOCK BARREL TAILSTOCK

(M/ BARREL CLAMP

LATHE SPINDLE BED TAILSTOCK LOCKING CLAMP

SM20N186912

SPINNING LATHE SETUP FOR SPINNING
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Fig 3 TANG
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TOOL BIT 300-450mm WOODEN HANDLE APPROXIMATELY
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SM20N186913
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Fig 4
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Fig 7
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FISH-TAIL PLANISHING TOOL

SM20N186917

5 Wogd T Wogd L) JEdo (Do )
Dy ofi FBogoes AT W B& L D& BabeedS
GDAPOFE. QO D) DBV B oROSTeIS ST

Fig 8
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L HIGHLY POLISHED WORKING SURFACE
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Fig 9
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Fig 11
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CG&M

9230 1.8.70 §%0 902080DD "‘og‘oéo

2 LS 56),6 (Sheet Metal Worker) - oogre &daBrnren
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