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(i)

INTRODUCTION.

Part 1I of the Report of the Advisory Committee on Technical Training
eontains the syllabuses te be followed at the training céntre. The colise at the
tratuing centre will consist of {wo parts—

(1) basic training (6 months), and -

(2) trade training (18 months). y
The object of the basic training is to give the craftsmen some knowledge of
the work carried out by tradesmen belonging to allied.trades. .After eomple-
tion of the basic training, the candidate will be irade tested and if he has reach-
ed the required standard, he will begin the second part of Jus tramming, iz,
training in the selected trade. B .

2. For the purpese of basie training, trades have been divided into what
are ealled foundatipn groups, as follows e

Group 1.—DBlacksmiths, Boiler Makers, Die Sinkers, Draughtsmen

{dlechanical)  Electricians, Electroplaters, Engine Arficers, Fitlers,

Instrument Mechanics, Machinists, Motor Mechanics, Moulders, Plunibers,
- Tin & Coppersmiths, Shipwsights, Turners, Welders (Electiic and Ory-

acetylens) amd Wireless Mechanics, . .

Foundation Trade—Fiiting, .

Group I1.—Bricklayers and Masons, Carpenters and .Joiners, Painters
and Decoraiors, Pattern Makers, and Teztile Refitters.

Foundation Trade—Carpeniry,

3. On entering 2 training centre, the candidate will be given 4 months
fraining at the foundation trade of the group to which his trade belones, and
then one month at the foundation trade of the other group. In addition, ail
candidates will work for one month at forging and shest metal work. The
three periods together will constitute the basic training period.

. 4 I is recommended that, whenever possible, use should be made of
cinema films for instructional purposes, and training centres sliould be supplied
with projectors. ‘

5. Biased instruction in accordange with the wishes of prospeetive em-
ployers should be given at the training centre as far as possible,

_6. The syllabuses are based on the experience of technical training gained
during war-time and Incorporate the suggestions made by employers all over
the country. They will, however, need modification from time to time in the
light of further experience. Syllabuses for other trades in which it is subse-

fently found necessary to impart traiting will have to- be prepared =as
vequired.
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1—BASIC TRAINING.

General Theoretical Subjects.

1. Arithmetic——(To be followed throughout Basle Course).

Reading and writing of English figures, Addition, Subtraction,
Multiplication and Division of Fractions and Decimals and their mutual
conversion. Simple caleulations mvolving areas. volumes, weights
weasures and ratio and proportion.

. Drawing—(To be followed throughout Basic Comse)

Mechamcal —Freechand drawing and dimensioning of Elevation, Plan
and End views of geometrmally shaped objcets, including sectional views,
tonventional drawing of different forms of serew threads—bolts nuts and
studs. Blue-print readmv

Geometrical —Drawing parallels.  Lrecting perpendiculars.  Cons-
tructing angles, triangles and squares Dividing straight lines into any
g,wen number of equal parts. - Bisecting angles. Drawing circles touch-
ing each other, urc,umscrlbed and inseribed in squares and triangles.

' Basic Training Course for Group I,
{Duration of course 6 monihs). ‘
1. Fitting . . .. 4 months.

"Theor ehcal—(12 hours per week. A period should not exceed 1 hour.
A short interval be allowed between any periods which run consecutively.)

(a) Arithmetie,

" (b) Drawing.

(e) Safety precautions and elementary first aid.

(1) Metals and Alloys—simple physieal properties and uses of the fol-
lowing —

Iron ore, Pig irom, Cast iron, Wrought iron, Mild steel, Carbon
steels, Iligh speed steel, Tin, Copper, Zine, Lead, Aluminium, Brass,

Bronze, Solder and Bearing metals,

(e) Measuring Tools—The Rule, how marked and used. Callipers
(outside and inside), setting and wuse.

(£) All common hand tools used in Fitter’s trade :—
(i) their names, description, materials from which made and uses ;
(ii) care and maintenance of tools (to be given special attention).
Practical—(24 hours per week),
(2) Marking off.
(b} Chipping flat surfaces and key ways.
(¢) Filing flat, angnlar and ourved surfaces,
(1) Hacksawing.
(e) Drilling.
(£) Tapping and thread cutting. p
2. Carpeniry e . .e . 1 month.

Theoretical—(12 hours per week A period should not exceed 1 hous
A short interval be allowed between any periods which run consecutively).

{a) All common hand tools used in Carpentry —
(i) their names, deseription, materials from which made and uses ;

(ii) eare and maintenance of tools (fo be given special uttentxon)
(b) Common types of wood, their deseription and uses,
Hi178 T



Practical—(24 hours per week) .
(a) Sawing.
(b) Planing. _ ) ]
{¢) Making simple joints including Mitre’ and Mortise and Tenon.
8. Forging ond Sheet Metal Work .. 1 month.

Theoretical— (12 hours per week. A pgfiod sl}ould not exeeeq 1 hour.
A short interval be allowed between any périods which run conseeutively).

(a) Blacksmith’s forge, anvil and all eommon hand tools :—
(i) their names description, materials from which made and uses ;
(ii) ecare and maintenance of tools (to be given special attention).
(b) Tinsmith’s common hand tools :— .
(i) their names, deseription, materials from which made and uses ;
(ii) eare and maintenance of tools (to be given special attention).
Practical—(24 hours per week).

(a) The forge, management of the fire, how prepared, size required,
control of draught, ete.

(b) Simple drawing and upsetting,

(e) Cutting sheet metal to diiferent shapes,
(d) Making common sheet metal joinis.
{e) Wiring and soldering.

Basic Training Course for Group IL
(Durativn of course 6 months).

1. Carpeniry v 4 months.

Theoretical— (12 hours per week. A period should not exceed 1 hour.
A short interval be allowed between any periods which run consécntively).
(a) Arithmetie,

{b} Drawing,
(¢) Salety precautions and elementary first aid.

(d) Common types of wood, their description, properties, nses and
common defects,

{e) Metals and Alloys—siniple physical properties and uses of the
following :— .

Cast iron, Mild stecl, Carbon steel, Tin, Zine and Brass.
() Measuring Tools—The Rule, how markéd and used.
gauge, setting and use.
(g} All common hand tools, used in Carpentry :—

(i) their names, deseription, materials from which made and uses ;
(il} care and maintenance of tools (to be given special attention).
Fractical—(24 hours per week).
(a) Sawing—along and across the grain.
(b) Planing.
(e) Making simple joints, such 'as, Halved joints, Common Mortise and
Tenon, Stub Tenon, Tohle joint, ete.

2. Fitting . .. 1 month.

Ti.’teoreﬁcal—(lz hours per 'week. A peried should not exceed 1 hour, A
shorj interval be allowed between any periods which run counscutively).

Marking
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{n) All common hand tools used in Fitter’s trade :—e 1 1
(i) their names, description, materials ‘made from and uses ;
(ii) eare and maintenance of tools (to be given special attention).
Praclical—(24 hours per week),
(a) Marking off.
(b} Chipping.
{c) Filing.
(d) Hacksawing. ,
3. Forging and Sheet Metal Work .. .. 1 month.
Theoretical—(12 hours per week. A period should not exceed 1 hour. A
short interval be allowed between any pertods which run consecutively).
(a) Blacksmith’s forge, anvil and all common hand tools :—
(i) their names, description materials made from and uses ;
(ii) care and maintenance of tools (to be given spccml attentlon)
(b} Tinsmith’s common hand tools :—
(i) their names, description, materials from which made and uses ;
(il) eare and maintenance of tools (to be given special attention).
Practical—(24 hours per week),
(a) The forge, management of fire, how prepared, size required, control
of dranght, ete.
(b) Simple drawing and upsetting.
(¢) Cutting sheet metal to ditlerent shapes, .
(d) Making common sheet metal joints.
(e) Wiring and soldering,
H—TRADE TRAINING.

Nore. -—-Alang with the iraining in any irade, instructions, will be given
in certain general theorelical subgacts as deseribed below. Re-
ference to these subjecls is made in the syllabuses for each indi-

~ vidual frade.

1. Mathematics—Recapitulation and problems in connection -with work
carrted out during the Busic Training Course. Instruction in Melric System,
Roois, Powers, etc.

2. Drawing.—Geometrical methods of setling ont templates and paticrns,

Ewoted joints, Different forms of screw threads (Whikworth, Square and
Butlress), separate and complcte assembled drawings (with sectional views)
of simple machine and engine parts, such as, Stuffing Bozes, Glands, Shaft
Couplings, Bearings, tic.

3. Metals and AlUoys.—Composition, deim‘led characferislics (rclatw
weights, physical and mechanical properties) and uses of Pig Iron, Cast Ironm,
Wrought Iron, Mild Steel, various grades of Carbon Sleel, Alloy Stcels, Copner,
Zine, Tin, Lead, Aluminium, Platinum, Brass, Bronze, Bearing melals and
Sol .lcr.

)

1. Blacksmiths,

(18 months’ course after completing Basie Training).

Theoretical.—(12 hours per week throughout the eonrse. A period should
not exceed 1 hour. A short mter\a] be allowed between any periods w}neh ran
eansceuntively).



1. General Theory—

(a) Mnthematics i s
(b) Drawing J As laid down on page 3.

2. Related Theory.— -
(a) Object of the trade.

(b) Metals and alloys, ss laid down on page 3 “_rit}i special referenre to
ferrous metals,

(¢) All biacksmiths’ h-nd tools—de'ailed deseription use and special
atiention necessary for their maintenance,

(1) Forge—coustruction, use and maintenance.

(e) Blowers—description of common types of blowcrs and fans, their
working principles, connections, control of air blast. Iand bellows—
comparison with blowers and disadvantages,

(£) Fuels—different kinds and their respective uses,

{g) Fires—lighting and management. Lffect of blast, types and siges
of fire, dirty fires.

() Smithing operations—meaning and detailed deseription of all
cperations,

(i) Effects of heat on metals. Forging, welding and finishing heats,
Defects due to working at improper heats.

(j) Heat treatment of metals—normalising, annealing, hardening and
tempering.  Types of furnaces used for heat treatment. )

(k) Temperatures and connected colours,

(1) Caleulation of material for various smithing operations. .

(m) Power hammers—deseription, working prineiples and wuses.

{n) Principles of brazing, gas and are welding—equipments, their mani-
pulation and care, .

fo) Safety precautions,
Practical—(28 bours per week throughout the course),
1. Smithing operations.—
(a) Lighting and management of five,
(b) Drawing, upsetting, cutling, bending, punching and drifting.
(¢) Riveting and use of dollys.
(d) Shrink fitting. '
(e) All types of welds,
(f) Manufacture of tools.
(g) Bending angle ixon and Tee sections, use of bending bars,

(h) Forging tool steel armealing, hardening and temperin
(i) Manufacture and tempering of springs.b perie.

() Heavy forging, including use of power hammer.
2. Extra curriculum work—short eourse on—
(a) Brazing,
(b) Gas and arc welding.
2. Boiler Makers.
(18 months’ course after completion of Basie Training).
Theoretical.—(12 hours per week throughout the course, A period should

not exceed 1 hour. A short interval be allowed betwe 3 ;
eqnsecutively). en any periods which run
1. General Theory.— -
(8) Mathematios '

(b) Drawing shs laid down on page 3.
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2. Reluted Theory.-

(a) Object of the trade. -

(b} Metals and alloys—as faid down on page 3.

(e} All tools common to the trale—detailed deseription, use snd special
aliention necessary for their care abd maintenance.

(d) Hydraulic and pneumatie tools—deseription, manipulation. and
eare,

{¢) Wotking prineiples of boilers-—smoke and water tube types, Des-
eription and construetion of eommon types of boilers,

{f) Boiler mountings—valves, gauges, ete., construction and uses,

(g) Working principles of Superheaters and Economisers.

(h) Safety and frost preeautiolis. .

(1) Diftevent types of rivets and rivet heads. Deseription of the differs
ent forms of riveted juints—-Lap and Butt (single and multi-riveted),
Simple caleulations relating to riveted joints and rivet lengths. Deserip-
tHion and processes of cold, hot, hydraulic and pneumatic riveting. Me-
thods of detection of faulty rivels.

(3) Methods of bending and straighteming plaves. -

(k) Methods of eleaning boilers. Nature of deterioration in different
types of boilers. .

(1) Processes of removing, replacing and expanding tubes. Method:
of removing, making dnd inserting various boiler stays.

{m) Joints and methods ef jointing pipes. Use of joiniing materials,
such as, asbestos, red lead, ete.

(n) Heat treatment—annealing hardening and tempering. Furnaces
For heat treatment.

(o) Principtes of gas and are welding. Description and manipulation
of plant and tools,

(p) Methods of testing boilera,

(q) Safety precautions.

Practical — (28 hours per week throughout the course),

1. Miaking rivets. :

4. Making riveted joitits (cold and hot riveting hand end machine
riveting)—Lap and Butt—involving annealing, marking, punching, drili-
ing, riveting, caulking, fullering, ete.

3. Testing for faulty rivets. Extracting faulty rivets and broken studs
and replacing by new ones.

4, Making tnols—drifts, chisels, snaps, caglking tools, including neces-
sary heat treatment. )

5. Straightening and bending plates and angle irrns,

6. Construction of chimneys, ash pans, manhole covers, flanges, ete.

7. Welding by are andjor Oxy-acetylene processes, Ilame cutting.
Building up or thickening of plates, '

8. Cleaning of boilers—washing out removal of scales.

9. Use of ratchet brace and drills in congested places.

10. Use of tube expander and removal and fitting of boiler tubes. -

11. Removal of tube plates and fixing new ones. Fixine patches on
shells, fire boxes, tube plates, ete. -

12, Removing and inserting stays.

13. Fitting up of boiler mountings,

. 14. Jointing steam pipes.
18. Testing of boilers.
18. Firing and raising and maintenance of steam pressure.
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8. Bricklayers and Masohs,

(18 months’ course after completion of Basic Training). 4
Theoretical—(12 hours per week throughout the course. A period shoul
niot exgeed 1 hour. A short interval be allowed between any periods which
run consecutively).
1. Qencral Theory.—

) Do 7 domn n e .

2. Related Theory,—

(a) Object of the trade. . )

{(b) Bricks—classification, types in use, characteristies and mizes. Manu-
fucturing proeesses of different types of bricks 1qc1ud1ng fire bricks, X

(¢) Stones—prineipal types, properties, selection of stones and their
uses. Methods of quarrying and dressing, )

(d) Tools common to the trade—-deserigtion, use and waintenance.

(e) Mortars (lime #nd cement)—ingredients, proportions, methods of
mixing their respective strengths and uses.

(f) Bends—various kinds and application.

(g) Technical terms common to the trade.

(1) Foundation—ordinary standard types, damp-proof courses, ete.
Suils.

(i) Principles of construction of lintels and arches.

{j)} Methods of erecting scaffoldings, shutterings, ete.

(k) Principles of reinforced brick and concrete work,

(1) Deseription and methods of construeting chimneys, flues, fire places,
slair cases, ete,

{(m) Setting out buildings with details of brick and masonry work.

{n) Drawings and plans of various types of brick and masonry work—
reading, and understanding specifications. Caleulation of materjals and
working out rough estimates.

(o) Supervision of trade labourer’s work.

(p) Safety precantions.

Praclical —(28 hours per week throughout the course).

. Setting out work with tape and rule. -

Use of plumb Lobs, squares, levels, lines, ete.
. Cutting and dressing stones and bricks, -

. Cutting and laying stone flags,

. Mixing lime and cemeni mortars.

. Laying bricks and stones in simple bonds.

. Construtting straight lengths of wall—brick.
b.blﬁonstructmf._\:r straight length of wall—stone (random and coursed
rubble). )

-

@ =1 Tt Lo B

9. Constructing walls with openings for door and window frames.
'.ll{ll Cutting out and forming openings of given sizes in brick and stone
walls,

11. Constructing corners—right angle, cireular, obtuse and acute angles
~—inside and outside.
12. Cement rendering, pebble dashing and fitting of glazed wall tiles,

13. Constructing rooms of regular and irregular shapes ‘with door and
window openings.

14. Ramming and finishing floors. .

15. Constructing roofs—tile, brick and conctete including, ecutting tiles
to shapes.

16. Plastering.
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~

17. Mixing conercte and making simple beams and columns in reinforeed
conerete.

18. Fixing of shuttering, bending reinforcement and casting of simple
pre-cast conerete lintels and castings in situ

19. Completing various jobs in brick, masonry and concrete work in.
volving, the construction of arches, fire places, flue stacks ; stair cases,
culverts, ete. '

20. Pointing and finishing,

21. Laying and joining concrete, earthenware and stoneware pipes.

4. Carpenters and Joiners.

(18 months’ conrse after completion of Basie Training).
Tieoretical—(12- hours per week throughout the course. A period should
not exeeed 1 hour. A short interval be allewed between any periods which
rup consecutively),

1. General Theory.—

(a) Mathematies, as laid dewn on page 3,
(b) Drawing, as laid down on page 3 and to include drawing of all
iypes of earpenter’s joints with details. -

2, Related Theory.—

{n) Object of the trade.

\b) Different varieties of timber—eclussification, deseription, propertics
znd uses.

(¢) Seasoning of_ timber—principles of natural, water and artificial
seasoning, Shrinkage of timber.

{d) Diseases and defects of timber—deseription, causes, how detected
and heir effects.

(e} Preservation of timber and the ecommon processes of treatment,

(£) Market forms of timber and trade terms. '
_ (g) Ply-wood—deseription, how manufactured, advantages, disadvant-
ages and uses,

(s) Al hand tools common to the trade, detailed deseription and uses.

(1) Necessity of special attention required for the maintenance of tocls.
Grinding end sharpening of tools, saw setting, ete.

{3) Wood working machines, common iypes—description, manipulation
and maintenarice.  Safety precautious,

(k) All types of joints—description, proporiions and uses.

(1) Jointing materials—nails, screws, hinges, ete.  Glue—preparation
Ang uses,

(m) Principles of trussing as applied to various wood structures.

(n) Safety precautions, general.
Pructical—(28 hours per week throughout the eourse).

1, Correct care and maintenance of all tools, ineluding grinding, sharp-
cning and saw setting,

2. Correet methods of marking out,

3. Cdrrect manipulation of hand tecls involving, sawing, plauning,
chiselling, ete.

4. Constructing all forms of jolnis and instruction regarding where
the joints are applicable.

5. Manufacture of articles, such as, Correspondence Trays, Straighl and
Slant Legged Stools, Office Racks, Shelves, Folding Tables, Folding Muat

- Sufes, Tool Chests, ete.
L:178DofL
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6. Work involving, seeret dovetailing, building up“of curved work, sueh
a$ circular rims ; manufacture of doors, windows, wheel barrows and msk-
ing complete pieces of furnitureZ ete. ) i
"%, Work involving wood turning, use of wood working lathes.

8. Construeting various roof trusses, stairs, ete.

' 5. Die Sinkers.
(18 months’ course after completing Basic Training).
Theoretical.— (12 hours per week throughout the course. A period shm_tid
not exceed 1 honr, A short inierval {o be allowed between any periods which
run consecutively).
1. General Theory.——

{a) Mathematics—General syllabus as laid down on page 3 and in addi-
tion caleulations involving (1) Areas and volumes withi special reference
to cones pyramids, spheres, ete, (2} TForces and pressures. Speeds
of shafts, pulleys and’ chain gears. Moments (leverage) of force. )

{b) Drawing—General syllabus as laid down on page 3 and in addi-
{ion, problems in, practical geometry, such as, construction of regular
pentagons, ellipses, helix, ete. :

2, Rtelated Theory.—

(a) "Object of the trade,

{b) Metals and Alloys—As laid down on page 3 with special referenee
to inalleability, ductility, melting points, temsile and compressional
strengths,

(e) All fitter’s tools—their detailed description, such as, characteristics
of files (shapes, size, euti grade, ete.) ; hacksaw blades, what differences
necessary when used on different materials and of varying thicknesses ;
classification of drills, ete.

{d) Grinding of chisels, drills, ete. Angles to which these should be
ground. (Special attention. to be given to maintenance of all fools).

(e) Die Sinkers’ special tools, such as specially shaped cutters, gravers,
drifls, ete., their deseription, use, care and maintenanee.

{f} All types of threads, nomenclature, and wses. Bolts studs, nuts,
screws, washers, dowels, pins, ete., their deseription and uses. Templets,
jigs and fixtures.

{z) Limit systems and gauges. Precision instruments—deseription and
manipulation, with special attention to care and maintenance of-—DMMicro-
meters, Vernier Callipers, Vernier Height gauges and Protractors, Feeler
gauges, Dial Test Indicators, ete, .

(h) Muachine Tools—Deserintion (with schedule of parts), use, eare and

. maiuienance of Lathes, Drilling, Shaping, Milling and Grinding Machines,

(i) Tools for machines—dgscription, use, care and maintenance of
Liathe and Shaper tools, Milling cutters, Drills, Reamers and Grinding
wheels.  Cutting speeds and fluids. -

1) Soldering and Brazing—principles of processes. Blow lamps.
Solder & Spelter, diflerent compositions and nses, Fluxes, '

(k) Construction and description of various types of punches and Jies,
vie., Blanking, Cutling, Bending, Forming ete,

(i) Process of metal forming and caleulation of blanks.

{m) Hand and power presses—the principal fypes, their deseription,
construetion, use and maintenanece, R : o

{n) Fits; Hmits and clearances,

{0) Heat treatment of metals—annealing, hardening, lempering and
case hardening. ’ ‘
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(q) Types of pearing, The principles of lubrication and its various
applications. Commonly uged mechanical motions and their application.
Conversion of motion, ete,

Practicul — (28 hours per week throughout the course).

1. Fitting.—Marking off, accurate wse of surface plates, V-blocks,
seribing blocks, height gauges, ete,

2. Working accurately to the markings involving, chipping, filling, Arill-
ing, sawing, tapping, screwing, scrapping, etc. Correctly maintaining all
tocls, ineluding grinding and sharpening of tools.

3. Trirning—(Centre and Chuek work)—straight, taper end form
turning, screw-cutting,—outside and inside. Correctly maintaining all
tools by grinding, g ‘

4. Shaping—Surfacing, Grooving, side eutting, angle and under cutting.
Correct maintenance of all tools by grinding.

_ 6. Milling—Surfacing, slitting, fluting, angular milling, simple index-

ing.

6. Grinding—Cylindrical and flat surface grinding, straight and taper
grinding—inside and outside,

7. Lap finishing for very fme work, )

8. Practical die making, includ.ng the use of machines and hand tools,
and annealing, hardening and iempering,

(a) Making templets for dies.

(b) Making punches and die; for eutting out in press plain blavky of
simple geometrieal form.

(e) Making punches and dies for use in the machine shop, for example,
washer dies, bending dies fof rieht anple bends, ete,

(d) Making *“ Gang '’ and *‘ Follow ** dies.

(e} Bending and forming dies, such as, Buckle die, Beading die for
wire staple, Dies for safety pins, ett.

(f) Making built-up dies.

(z) Dies and punches for Sport cups Ash trays, Toy train wheels,
Bulton dies, dieg for serewed caps, ete.

{h) Polishing and finishng punches and dies. J

(i) Assembling and fitting dies and punches and testing them in haad
arid power machines,

(j) Tngraving letters, sipns, ete.—use of pantograph.

6. Draughtsmen (Mechanical),
{18 months’ course after completing Radie Tralning),

N.B.—Other than one week of each month, remaining time at 40 hours
per week throughow; the course to be spent in the drawing office,

1. Lectures and demonstration on uses of drawine instruments, theiv
vare and maintenance. Methods of sharpening peneils ete. Notes on style
and eonvention, lettering and printing. Plane geometry, exereses embracing
essentinl nrincipias to enable trainees to execute drawings and projeciions ac
eurately. Seales, uses and construetion of. plain and diag.nal. Simpld skeich-
inp,

2. Lectures and nocs on representations on plane surfaces of 3 dimen.
sion objeets, 1st angle English projections. Solid geomc!vy—simple projection.
Dimensioning technique. Sketches on serew threads. B.S.W. BSF B.S.P,
squar: thread, buttress, sellevs, acme, single start and multi-start threads,
Geometrical projections of threads. Notes and sketches on bolts and <er2ws :
detailed working drawings of square and hexawonal herded bolts. studs
foundation balts, eye bolts, crane hooks, turn buckles ec. Notes and sketch:s
on locking arvangements.
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3, Lectures and notes on Engineering fastenings, rivels—types propor:
tion and application with sketches, Notes and sketches on rolled steel sectiuns,
riveted structures, built up girders, ete.

4. Lectures and notes on conie seetion and interpenetrations. Develop-
ments and problems for sheet metal work. Drawings and projectiong-of simp.e
machine parts. Uses of simple formulide on Mensutration dnd Trigonome.ry.

5. Lectures, not>g and sketches on east iron; steel, and wrought iron pipe
joints and fitlings. Dimensioned drawings to be made from plates. Line
shafting, bearing, pulleys, keys, couplings, braekets—dimensioned drawings
to be made from plates and medels, Limits and fils—tolcrancés, Explana-
tions and uses of tables. Lecturcs and notes on micrometer. Sketching—
isometrie projection,

6. Elemontary mechanics—mass, veloeity, acceleration, foree, work and
energy. DMoments of forces, simple strain and stn:sses. Newton’s laws ol
motion. Theory of heat emgines—prineiples of steam engines and helers.
Boiler mountings, I.C. engines. Elemenlary electricity and magre.ism——
magnets, magnetic properties, elecirical units Ohm’s law. Primary an
sccondary cells, Principles of generators and mators, - ’

7. Instruction on Engineers pocket hantd book-——uge of tables. forihulae,
ete. Machine drawing, serew jack, sleam engine deiails, varidus 1¥yps of
bearings, clutches, stop valve. ete. Drawing to metric couverition. Ball dnd
roller bearings, defailed sketches from components, measurements behiy taken
and working drawings made, Bearing housings and assembly, ete., aulomobiic
stub axle, etc .

8. Geometrical projection of cycloid, epieyeloid and involute curves.
Notes and sketches on gear wheels, machine drawing of gear whesls, layont of
bevél pears. Aulomobile differential and gear box detads. Machine toc]
parts and assemblies—lathes, drilling shaping and milling -machives, ate,

, 9. Lectures and notes on tracing (tracings fo be made of suitable draw-
mgs). Bilue printige technique.

10. Licetures on manufacture of patts, pattern makiog, use of fillets and
allowanees for shrinkage 1o enable correet dimexsioning. ’

11. Practice in making eomplete drawings, tracings and blue prints.
Grometrical projeetions of practicai use. Lectures on machining and relting
up parts, to eunble corrdet diinensiening. -

12, General revision of lectures and notes. Practice in muking complete
working drawings including developmerits for sheet metal work.

Warkshap Tusfruction,

(This showld constiiute one complete veek, i.e., 40 bours of each month
throughout the eourse).

1. Lectures and notes on various metals uséd in Engireering. Demonstia.
tion and fests o recognise these iretals. Explanation of the processes of
hardening and temperitg, case-hardening, normalising and annealing. Smith’s
work demonstrations.

2, Testurds am!_instruction on measuring ipstrumen's and marking out
work. Dattern makihe and foundry wotk demonstration.

3. Lee'tures and ipstroction on chipping, filing, scraping. sawing, drilling
and treaming. Iland press aud its work. Shaftiig, bearings, belting, pulleys,
couplings and brackets.

, . 4 Lectnres and ins}ruetion on Power drilling, tapping, serewing and pre
¢lslon reaming countersinking ecounterboring, spot facing, ete,
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6. liectures and instruetion on centre lathe work, némenclature and funt-
tions ol parts, chucking, boring and facing turning between centres, caleulat-
ing and setting up trains of waeels Tor serow-cutdaag (simple and compound
trains).

6. Shapmg, planing and slotting machines—nom:nelature and funetions
of parts, setting up of work, travel, ete.

7. M:lling machine—aomenclature and funetion of parts, eutlerg of com-
mon types, dificient miiling ogerations, dividing head, general sett.ng up.

8. urinding maclhine—nomenclature and funct.om of parts, grinding
wheels, allowances, sefling up, eté,

Nole -—TP'rainecs must be encouraged to make sketehes of parts of
nachmes snid {ools.  As far g possible, they should each doa job on every
fmachine and a serieq of exercises must be g.ven .mbracing the fundamental
functiony of {he machines,

7. Blectriciany
{15 months’ course after compleiing Basic Training).

Theoretical. —(12 hours per week througheut the course. A period shou'd
nog execed 1 hour. A short intexval be allowed between any periods which
run consecufively}.

1. General Theory—

(a) Matliematies.

(b) Drawing J
3. Related Theory—

(a) Object of the trade. .

(b} Metals and alloys—as laid down onm page 3. .

(e) Bafely rules with particular reference to Electricity,

(d) Magnetisn—magnet, propcrties of magnet, magnetic materials,
lines of force aild magnetie field, magnelism of earth,

() Blectrical s'grs, ad symbols.

) {f3 LEleeiricity—Elee.ric charge and behaviour of eleeirically eharged

odies,

(z) Conduttors and insulators—their meaning and examples. A list
of common conduetors and insulators, their deseription, proper.es am
uses. . d

(h) Series and parallel—meahing, -

(1) Blectric pressure—its meaning dund definition.  Potential differs
ence, Volt,

(j) Electric current—definition and mieaning. Direct'on of How of
eurr.nt in relation to Potential difference, Ampere,

(k) Electric resistance—defint.ion and meaning. Its effect on flow of
selecirie eurrent. Ohm.

(1) Eleetrical energy—definition and meaning of work and energy,
Electrical eneroy—Watt, Kilowatt, K. W.H. mechanica] equivalent of
Livetvieal power \

{m) Olms Law—definition, explanation and calculations. g

(n) Primary and secondary cells—working principles,- construction,
care and maintenarnee.

(o) Celis and conductors in series and parallel. .

(p) Battery charging—ear2 of plants and kbatter'es, precautions and
methods of charging. Ghargmg'hoards—d:ffereut tvpes, .

(q) Blectro magnetic induction—solenoids and transformers, their
working principles and deseriptions. , . . i

(r) Ceberators and motors, iheir Working prineciples, comstruction and
parls.

As laid down ot page 3. -
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{s) Armature—itg cobstruction, components and winding ‘(lap and

Wave).
(1) Starters and regulators, their comstruetion and funectious,
(u) Llectrical circuits—light and power. Circuit diagrams—reading

and drawing. Making out specifications, )

(v) Electrical measuring instruments—Voltmeter, Ammeter, Energy
moter, Megger, their description, working principles . and econstruction.
Use, eare and maintenance.

{w) Electrical cireuits of common {ypey of motor vehicles—ignition
end light,

Practical—(28 hours per week throughout the course),

1. Drawing maps of magnetic fields,

2. Measuring resistance of a conductor,

8. Verification or Ohm’s law.

4, Verification of rules for working combination of cellg,

5. Making all types of joints in single and m\xlf."-stranded cables and
wires, including soldering and sweating,

G. l(‘am}mg out mechan’cal repairs of elecirical appliances, viz., switches,
piugs, cut outs, regulators, ete,

7. Laying out of different types of wiring including the use of con-
duls for both light and power cireuits, *

8. Carrying out wiring and repairg of eleetrical cireuits of motor
vehicles,

Y. Connecting and running all types of A.C. and D.C; motors and carry-
ing out simple repairs vz, ﬁttmrv and bedding new brushes, lapping and
undercutting commutators ete,

10. Testing rotors and startery for earth, open eircuits, insuiation,
continuity, ete, and currying out necessary repairs,

11. Winding (Lap and Wave) armature cores and field enils,

12 Battery maintenanee work including topping wup, washing ont,
mixing and filling electrolyte of batteries, Battery charging mclquw
cons! n\etmsz 1.C. lamp type charging boards.  Repair work of ba feries
ineluding lead pouring, .

13. Testing of commereial types of energy meters.

1+ Leed burping,

.

8. Engine Artifigers,
{18 wonths’ course after completing Basic Training).

Theoretical.-—(12 hours per woek thronchout the conrse, A period should
not exceed 1 hour. A short interval be allowed between any periods-which
ran consecutively).

1. General Theory.—
(a) Mathemaftey
{b} Drawing

2. Related Theory—
(a) Object of the trade.

[b) Metals and alloys—as laid down on page” 3.

(e) AN fitter’ s tools, detailed deseription, such ns, character’ sties

of files (shape, size. eut, grade, ete.) ; hacksaw blades, '\\hy differences

- Necessary in the number of teeth when used on dxﬁ'erent materials and of
varjing lhicknoesses ; classification of drills, ete,

}As laid down oy page 3,
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(d) Grinding of chisels, drills, ete., and the angles to which these should
be ground,

{e) All types of threads, nomeneclature, uses, etc. Bolts, nuts, studs,
wasliers serews, ete.. their desc ription and uses.

(f) Solder'ng and Dbrazing—principles of processes. Blow lamps.
Spelier—differznt compositions and respective uses, Fluxes,

(g) D'recis.on instrumen.s—Mircometers, Vermier Callipars, Vernler
Ieight. Gauges yud Protractors, Feeler gauges, Speed Indicators, e,
their mampulatmn care and maintenance,

(h) Mzchines—Lathes, Drilling and Valve grinding machines, their
description, parts, use, care and maintepance. Tools us:d in connectxon
with lhese machines,

(1) Working principles of I.C. engines—the 2 stroke aud 4 stro%e
eycles, Essentia] difference befween compression—ignition and spark
ipuition systems.

{3) Common types of I.C. engines—Petrol, Diesel, Semi-diesel (verti-
eal and horizonial), their description, consiruction, principal parts and
funetions of these,

(k) Prineiple of carburation., Common typis of Carburettors—deserip-
tion and working,

(1) Principles of valve timing and its relation to engine parformance.
Fue: oil filters, injectors, ete,

(m) Cooling systems—air and water. Circulation of coolants,

(n) Sllencers their working principles and essential features,

(0) Fire, f1ost and safety precautlons

(p) Common types of steam %ngines, description, eonstruction, principal
parts and function of each,

fn) Working principles of Steam engnes—single and double actme:,
condensing and non-condensing, simple and compound.

(r) Valve, valve gears and eecentmc—descrlpU.on and esd:ntial features.
Angular advanee of ecceniric and its effect on engine performance. Mecla-
nism of link motion.

(s) Governors.

{t} Lubrication systems, pumps, lubricators, ete,

(u) Pipes and flanges.

(v) Boilers—types, boiler mountings, and accessories, -
Practical—(28 hours per week throughout the course).

1. Bench Fitting—Marking off accurately using surface plate, V.-blocks,
geribing blocks, height gauges, ete, and work’ng accurately to the markmgs
involving, chlppmg‘ filing, drilling (hand and machine), reaming, screwing,
tapping, scraping, ete.

2. Turning work—Straight and taper turning (inside and outsxde) serew-
eutting.

3. General Exercises.—

(a) Brazing and soldering pipes, nipples, ete.

(b) Removal of broken studs.

(¢) Threading and jointing of pipes.

(@) Overbauling and maintaining of the varions types of fuel feed
gysters.

(e) Decarborising. grinding and@ adjusting valves, including the re-
building of engineg after cleaning or overhaul.

(£)Adjusting gf engines timinas (valves, ignition and fuel pump, cte.).

(g) Dismantling and re-assembling of various fypes of engines (replace-
ment of worn parts).
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(h) Dismantling and cleaning and refiting of lubricators, all types
{izechanical and sight).’ . .

(i) Making all types of joints, including the entling of gaskets from
joing paper. . )

(j) Scraping and fitting of learings. )

i) Liung up and fitung of craunisaaflts and eonnceting rods.

(1) Packing glands. . ]

{m) Facing up, bedding and adjusiing steam engine slide valves,

(n) Repairng of boiler feed pumps, injectors and safety valves.

(o) Use of boring machines and bars, use of portable honng machines.

{p) Reconditioning valveg and seats with speeial machines.

(q) Cutting of valve seats,

(r) Fitting of valve inserts, .
The above syllabus will only b: worked to if a definite demand exists fcr

this typz of mechanie,

9. Fitters,

(18 months’ course after completion of Basie Training). <.
Theorctical—(12 hours per week throughout the course. A peI_'io_d
should not exceed 1 hour. A 8hort interval be allowed between any periods
which run consecutively),
1. General Theory.—

{a) Mathematics . -
(b) Drawing } As laid down on paie 3.

2. Related Theorye—

{a) Object of the trade. ,

{b) Metals and alloys—ag per general syllabus laid down on pag2-3.

(e) Tools—all fitter’s tools with detailed deseription, such as charac-
teristieg of fileg {shape, size, cut, grade, ete.) ; hacksaw blades, thd num-
ber of teeth in relation {o the choice for use on both different materials
and their respective thicknesses ; classification of drills, ete.

(d) Grinding of chisels, drills, ete. Angles to which these should be
ground. (Special attention to be given to maintenance of all tools).

(¢) Threads. all types, nomenclature, uses, ete.  Bolts, nuts, serews,
washers, pins, ete,, their deseription and wuses.

{f) Soldering, continuing to Brazing. Principles and processes. Blow
lamps. Spalter—different compositions and uses. Fluxes.

(z) Heat treatment—annealing, havdening and tempering,

(h) TUse of templets, jigs and fixtures,

(1) Ratchet Brace and Drilling machine—déseription with schedule of
parts, manipulation, care and maintenance, Cutting speeds and use of
Cutting fluids,

(i) Pulley and gear ratios. Types of gearing. The principles of
lubricalion (varvioug spplications). Commonly used mechanical motions
and their applieation. Conversion of motions, ete, )

{k) Limit systems and gavges. Preeision instruments—Micrometers,
Vernier Callipers. Vernier Helght Gauges and Protractors,. Dial Test In-
dieators, ete. their manipulation with special atiention to eare and main-
tenance, -

Practical-—(23 hours per week throughout the course).
1. Correct maintenance of chisels, seribers, serapers, drills, spanners,
pliers, punches, ete, Grinding and sherpening as necessary of the above,

2. Marking out from drawings using surface plate, V-blocks, seribing
block, eto. - ’
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3. Working aceurately to markings involving chipping, filing, drilling
{hand and machme), sawing (hand and machine}, tappm,g, screwing, ete.

4. Precision filing and scraping and use of precis.on instruments,

Note—All exercises will lead up to the completion of an assembly jn order
to keep trainees interested.

3. Elemeniary Mach.ne Shop practice.

6. Assembling small eomponents involving the use of spanners and fitting
split, cutter and taper pins, and employing various kinds of nuts, serews, bolts,
rivets, washers, ete,

7. Inspection and testing of manufacturad articles.

§. Forging of tools. such as punches, chirels, ete., annealing, hardening and
tempering of these tools.

9. Brazing pipes and flanges to pipes.

Note—About half way through the syllabus a period from two to four
weeks to be spent in the machine shop doing elementary work on lathe, shaper
and slotter.

10. Grinders.
- {18 momhs’ course after completion of Basie Training),
Theoretical —(12 hours per week  throughout the course. A period

should not exceed 1 hour. A short interval be allowed hetween any periods
whiell run cons culively).
1. General Theory—

a) Arithmetie

() Drawing - [
9. Related Theory—

(a) Object of the frade.

(bj Metals and alloys—as laid down on pag: 3

{¢) Safety precautions with special attention given to grinding machines.

{d) Common types of grinding machines—Surface, Plain, Universal,
thor description, parts, manipulation, special attention being given to
care and maintenance of machines.

«¢) Special types of grinding machines—Cutter grinder, Form, Thread,
Centreless grinders, ete., their description, parts; manipulation, care and
maintenance,

(f) Various types of grinding wheels—shape, size, Abrasive eomposi-
tion, Grit,-Qrade and Bond.

(g) Selection of grinding wheels for different types of work, matermll
and finish.

(h) Dry and wet grinding,

(i) Speed, feed, direection of rotation of work and wheel. Conversion
of peripheral speeds to revolutions per minute. Heat generated in grind-
ing and use of coolants,

(j} Rough and finish grinding. Different fits, limits and grinding
allewances,

(k) Precision instruments—Micrometers, Vernier Calhpers, Vernier
Heizht Gauges and Protractors, Vernier Depth Gauges, Dial Test Indica-
tors, their description and use, special attention bemg given to care and
ma‘ntenance.

(I) Coversion of taper Sizedi—inches per fodt to degrees, ete,
LH1178DofL

Az laid down page 3,
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{m) Application of jigs and htures to surface grmdmg, faee plate
work, ete. .

(n) Allied machines—Lathe, Shaping and Milling maehmes thelr des-
¢ription, parts, use, care and ‘maintenance,

(0) Yorged and tipped tools, the various grinding angles.
© (p) Construetion of drills, reamers, taps, milling cuiters, ste, Caleula-
tion of clearance angles on m.lllmg cutters, drills, ete.

{4) Production metheds when working on mass productlon basis,
Practical.—(28 hours per week throughout the course).
1. (Yeneral Grinding Exercises—

- {a) Setting up of work in the machines mcludmg use of magneuc
ehuc,ks
. (b) Mounting of grinding wheels.

{e) Operaing varfous grinding Machines.

{d) Cylindrieal grinding—straight (external and mternal)

(e) Taper cylindrical grinding (ex ernal and internal), ) v

(£f) Grinding long eylindrieal work using sliding rest.

(g) Flat surface grinding (straight and taper).

(h) Dressing, balancing and truing grinding wheels,

(i) Remedying faults when grinding, such as, vibration and ehattermg
(i) Grinding of thin work.

{k) Grinding different materials to specifications.

(1) Precision grinding—gauges.

(m) Fluting of drills, taps, reamers, ete.
2. Extrg curriculum exercises—

{a) Lathe work—=Straight, taper and form turmng (outside and in-
mde)

(b) Shaping maching work—=Surfacing, side, angular and undercutting.

{e) Milllng machine work—Surfacing, fluting, side milling and simpie
indexing.

Grinding milling eﬁtt\t;,rs cie.

11. Instrument Mechanics.
(18 months’ course after completion of Basie Training). .

Theoretical—(12 hours per week throughout the ecourse.
should not exceed 1 hour.

which run consecutively).
1. General Theory.~— .
ta) Mathematieg } .
(b) Drawing A3 laid down on page 3.
2. Related Thevry.— :

(a) Object of the trade.
(b) Metals and alloys—as laid down on page 3.

: A period
A short interval be allowed between any periods

() All fitter’s tools peculiar to Instrument Workshop, their detailed
description, construction, use, special attention being given to the care
and maintenance necessary,

(d) All types of threads, nomenclature and uses,
nuts, washers, ete., their desenptmn and uses,

(e} Boldering and Brazmg-—prmelples of processes.
Solder and spelter different compositions and uses. Fluxes,

(1) Heat treatment of metsls—annealing, hardening, tempering aud
¢ase hardening.

Bolts, studs, serews,

Blow-lamps.,



17

(g) Precision instruments—Micrometers, Vernier Callipers, Vernier
Hewgni Gauges and Protrac.ors, Dial Test Indicators, ete., their manipu-
laaon, meehansm and construction, special attention being given to care
ancd inaimielange. ’

(h) Mackines —Precision lathes, Driiling and Engraving machines,
their deseripticn (with schedule of pards), respective tools, use, lubrica-
tion, cut.ing speeds, with special attention to care and maintenance.

(1) Fus, s and tolerances. Taper coversion (inches per foot teo
degrees, ete.).

{j) Caleulation of speed in chain gear wheels,

(k) Use of templets, jigs and fixiures,

(1) Applying instrument finish on work, viz., bronzing, lacquering,
bluing, ete,

{m) BElewmentary Electricity and Magnetism,

(n) Primary and Secondary cells, their working principles, construe-
tion and charging.

(o) Magnetie induetion, principles of Motors and Generators.

(p) The consiruction and simple theory of Telephone and Telegraph
recetvers and {ransmitters, Bells, Relays, Electrical Measuring Instru-
ments, ete.

(q) Elemcniary opties—reflection, refraction and magnification. Prism,
Lenses and Condensers. .

(r) Optieal instruments—working principles and construction of
different types of telescopes, Survey instruments, Collimators, Periscopes,
Mieroscopes, ete. -

Pracfical—(28 hours per week throughout the course). ’

1. Beneh Fitting Work—marking off accurately using surface plate, V-
Blocks, seribing bloeks, height gauges, ete.

" 2. Working accurately to the marking involving, chipping, filing, drill-

ing (hand and machine}, sawing, tapping, serewing and scraping.

3. @rinding and Sharpening of Tools.

4. Making small tools, screw-drivers, eallipers, ete. Soft and hard solder-
ing. Tempering of small springs, General heat treatment,

5. Turning tocls and simple turning work, parallel and taper, in ferrous
and non-ferrous metals, Serew-cutting, drilling and boring,

6, Use of watchmakers lathes, manufacture of grub screws, small steady
pips, taper pins, ete.

7. General light instrument workshop practice, making instrument com-
ponents involving measurements, gauging, polishing, lapping, finishing, cali-
brating and filling,

8. Repairs and adjustments of instruments—Monoeulors, Binoculers,
Directors, Dial sights, Rangefinders, Prismatic compasses, Speedometers, Elee-
trical measuring instruments, ete.

12. Machinists.
(18 months’ course after completing Basic Training).
Theoretical.— (12 hours per week throughout the course). -A period
ghonld not exceed I hour. A ghort interval be allowed between any periods
which run eonsecutively),
1. General Theory—
(a} Mathematies.

1 as Inid down on pags 4
(b) Drawmiz. T nid down on pags .
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2. Related Thev*tm

(a) Objeet of the trade.

(b) Safety recautions as applied to machine shops,

(¢j Melals aad alloys—as per general syllabus laid down on page 3.

(d) All fitter's tools—their detailed description, such as, classifical.on,
charactevisties, ete,

{e) Conmon form of serew tlueads. Bolts, Nuts, Studs, ete,, thes
description and uses. -

(1) Timit »ysicms and gauges.  Precision insiruments—desceription,
manipulation, special attencion being paid to care and maintenance of
Micrometers, Vernier Callipers, Vernier Height Gauges and Protrac.ors,
Dial lest Indicators, ete,

(g) Fits am: woicranees. )

th) leat treurment of metals—annealing, hardening and temperiug,

(i) Shapuy, Planing, Slotudng, Drilling and Milling machines—-des-
eription, t¥pes of machmes, parts, ete, Driving mechamism, guick re wmin
motion, {vave], antomatic feeds, ete, .

(3) Cleaniiness, lubrication, operation of machines, speecial atten.ion
being given to their care and maintenance.

tl) ANl types of forged aud tipped tools, their deseription, different
grinding angles, necessity of keeping tools properly ground ; selection of

tools, lool holders. ete. -

(1) AU gypes of milling eutters, deseription, construetion, seleetion of |
en.ters, their proper care and maintenance (special attention being given
to his).

(m) Melals, their eu‘ting speeds (feet per mimate), feed and Iubrica-
fion, Relation of feed to speed and the relation of these to finish, out pul,
vte.

(n} Metlods of fixing work on fable—vices, clamps, jigs and fixtures.

(o) Iudexing head—description, calewlation of simple indexing, vead-
ing of indexing tables. Calculation of gear -blanks.

{p) Mass production methods.

Practical.—(28 hours per week throughout the eourse).

1. Plauing, shaping and slotting machine work,

(a) Corrmet grinding of tools.

(b) Srudy of machines, cleaning, Jubricating, ete.

{¢) Marking out of work. .

{d) Sctiing wark of light, heavy, regular and icregular shapes (use of
vice, viumps, jigs, ete.), .

(e) Setting travel and [eed.

(f) Fising cutting tools.

(g) Carrying out different machining operations, viz.,, suw facing, side
eutting, grooving, under cutting, angular cutting, ineluding bLoth rough-
ing and finishmg, '

(h) - Poreing and heat {reatment of tools,
(i} Checking of manufactured articles.

2, Atitling wmackhine work—

(a) Sindy. of machines, cleaning, labrieating, ete.
(b) Marlijur cut of work,
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(v} Setting tvavel, feed, etc.

1d) Fixing of cutters, .

(e} Carrymg oui different milling operations, viz; plaiw miilling, side
miliing, shtnng, willing key-ways, angu.ar miling, straight fluting, Strad-
die and gang muiling, linear indexing, circular indexing: spur gear
culting, catung racks and pinions eutting worm gears, fluiing twist dritls,
ele,

3. Elementlary grinding.
4. Blemeniary turning,

13. Motor Mechanics.

(18 mouths' eourse after completion of Basic Trdiiting),
Throretecal -—(12 hours per weex throughout the courde. A period
»hould not exceed 1 honr. A short interval be allowed between any periods
which run consecutivcly), .
1. General Theory—
{a) Mathenwsies L .
T . A8 dow .
(h Drawing J As hiid down on page 3.

Parr 1.

2. Related £heory—
{a) Obyect of ihe irade.

(b) Metals and alloys—as laid down on- page 3 with special referenca
to Almamium alioys.

() Al fitier's tools—their delajled description, such as, classification,
characterss,iey of files, driils, ete., special attention being given' to proper
nmaintenance and eare, including grinding and sharpening,

(d) All {ypes of screw-threads, their nomenelature, deseription and
uses. Belts, studs, nuts,, serews, washers, pins, ete., their- deseripiion and
uses.

(e) Soldering and brazing—description of processes;  Solder and
Spelter—dittereat compositions and their respective- uses. Fluxes. Blow
lamps,

{ 1ll Heat {rea‘ment of metals—annealing, hardening and tempering.

(g) Lathes and drilling machines—description, par.s, funetion of
paris, manipulution and care of machines, Lathe tools, description and
uses, Cuiting speeds. and use of cutting fluid.

(h) Paliey and gear ratios, Commonly used mechanical motions and
their application. Conversion of mo.jens,

(i) Tits, limits and tolerances. Precision instruments—Micrometers,
Vernier Callipers, Vernier Height Gauges and Protractors, Dial Test
Indicators, Feeler, Serew-pifch, Wire gauges, ete., deseription manipula-
tion and necessity of their proper maintenarce and carc.

Part 2.

(a) General deseription of motor vehicles of conventional type, the major
assemblies and their functions, )

(b} Theory of I.C. engines. The two and four stroke cycles. Sequence
of valve operation, Reasons for use of multiple eylinders. The princi-
pl2 of compression-ignition system and the essential difercmce. between
the C.I. and spark-ignition systems. ] .

{c¢) Engine cons‘ructional details and mountings. Deseripiion and fune-
tions of—Cvlinders and cylinder heads. Crank-case -and oil sump. Crank-
shaft and main bearings. Fly-wheel. Connecting rods, big en_d_ bear-
ings, eudgeon pins. Pistons and piston rings, Valves, valve insoris,
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valve springs and tappets. Camshaft, camshaft bearings and timirg
wheels, Distributor and oil pump drive.” Exhaust and inlet marifoids.
Lacaus, puye and suencer.  Governors, kngme mountings, Joplts
ullu LeSkets, . Lubricavon sysiems (splash and toreed feed systems), feud
ou puwp, tller and pipe_l.nes .

(¢4) Carpiration ana rypes of carburettors in comnon use, their Worl_:-
iug principles and construction, Funcons and action of choke,  Aj¥
eleaner,

(e} l'uel snpply system—gravity, pressure and vacuum feed systems.
Pumnps, fillers and aulovaes. Gas producer plants.

(f) Cooling systems—air and water systems of cooling. Pumps and
hiapellors, radiator. mountings, hose connection, Fan.

{z) Magneto and cou ignition sys.ems. Spark plugs. Battery,
dynamo, self sfarter, Dis.rbutor and ignition cables.

‘h) Transmissions—torgne in successive elements of the transmission
sysiem froin engine to axle shafts. Clutehes, different types, their work-
ing srinciples, methods and limits of adjustment, springs, plates, and
linings, Supping and grabbing of cluiches—reasons and cure, Gear
boxeg and transfer cases—common types of gearing mechanisms, Univer-
sal joiuts~-both metal and fabrie types. Lubrication and lubricating
systems ol the above componen's,

(i* Dillerentiul and rear axle—worm, bevel and spur gear differentia’s.
Ilypoid rear axle drive. The rear axle, description, bearings, ec'e.
Lubrication and lubricating system. ’

(3) Steering and front axle—steering gear, casior, methods of eastor
adjusiment. General adjustment of linkage. Alignment of front wheels.
The front axle, deseription, bearings, ete, General causes and euve of
wheel wobble,

(k) Chassis--the frame and suspensions. Methods of attachment cf
body and various assemblies, Springs and springing, Types of shock
absovber. construction and funetion.

(1) Brakes--hang and foot brakes, servo and hydraulic type of brakes,
their working principles, eonstruclion and adjustments.

(m) Wheels and tyres—types of wheels and tyres, their repair and
maintenanes,

(rn) Lighting systems.
(o) Bearings—-plain, ball, roller, spiral, etc., deseription, comparison
and uscs.

(p} Controls—description and operation of the various controls, dash
board aecessories ete, ’

(q} Lubr'eunts—essential properties and qifferent kinds of lubricants
needed for the different eomponents of auntomobile,

{=} Instrumen‘s and special tools.

(8) Service station equipment and arrangement.
Practical.—(28 hours per week throughouf the course),

1. General Workshon Practice —

(a) Marking off accurately from drawing, using surface plate V.-
trr square. marking bloek, height gauge, ete. ¢ plate, V-blacks,
(1_1) Working nccurately to markings involving, chipping, filing, hack-
sawine. drilling (hand and machine), tapping and serewing, ’
. {¢) Tlementary lathe work—straight and taper turning, drilling and
oring,
(d) Forging tools, annealing, hardening,

: tempering and erindi
(e) Simple soldering. g grinding.
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2. Awlomodbile work.— . -

(a) lwemvvag a ught nut, a broken screw or siud, reaming and bush.
ing. Gelerdl c.ealily, 0lLby ANd gredsing OL cdrs,

() Wueels, and Lyres—leparing pucc.ures, Wswlling tyres on wheels,
choehing wiee] bealings for wear, Liallyg oI Wileeis.

(e) Llakes—-eSanmuulg hrake orums, snces and liniogs and relining
and agjusiment, . '

(4) Quassig frame, springs, efel,—inspecting frame and brackety and
calryig Ol. lepalls.

(¢) dleering—lemoving, siripping, refiting and mniounting  s.eering
gear aud cowumn. NRepiacement or worn paris, Adjusiment of Luks,
[HELN

() Axles—inspecting, removing and stripping front and rear axles.
Repar of worn and aamaged parts. Assemoung and adjus.ment of
colp.ete axies with wneels, springs, shock aopsoruers, brakes, ete. ,

g) winerential and umversal jonts—dismantling, cleaming, refitting,
ineswing replacement of worn parts of different types of dilicrential and
universal join.s. .

(h) Clu.eh-—stipping, washing, re-assembling, relining, mounting and
adjusting,

(1) Uear box —dismantling, inspecting, replacement of defective gears
and bearmps, refitting and adjusiing. Py

(j) Yngine—Washing and changing lubricating oil.  Facing, scrap-
ing and frlung main bearings, Inspec.ing pislons, renewing rmgs and
guugeon pins,  Testing and .ruing alignment of connecting rods. Turn-
mg end grinding valve and valve seats. Fitting springs, cotters and set-
ting iappeis. Valve timing. Removing eylinder head and - decarbonis-
ing.  Cleoning, repairing and adjusting carburettors, dis'ributors, spark
plugs, silencers, vacuum tanks, filters, pumps, radiators, thermostats, fan
beits and ian bearings, ete. Cu.ting and fitiing gaskets, makmg joins,
changing pipe lines, hose pipe, ete. Dismantling of engine and complete
overhauling with repair and change of parts-where necessary including
the fitting of valve guides and valve inserts. .

(k} Engine snd car performance—Service station tes‘s for 'compres-
sion, unitorm firing of eylinders, response to throttle, slow running,
silence, e'¢c. Kead performance as affected by carburettot setting, igni-
tion inming, ete, Driving and road testing. L - -

14. Moulders.

- 118 months’ course aftéer completion of Basie Traiiling)_
Theoretical (12 hours per week throughout the course. A period should
exceéd 1 hour. A short interval be allowed between any periods which
conseentively) . . s
1, General Theory—
(a) Mathemnties
{b) Drawing
2. Related Tleory—
{a) Object of the trade. :
(b) The solid, liquid and gaseous states of matter, change of éstate by

lieat. - . | ..

(c) ITeat--eonduction and radiation. Temperatures—Fahrenheif and
(‘!ehtigrade_.sfandards, measurement of temperatures, Thermal .. expan~
gan and anniraction.

_ } As lai@ down on page 8.
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(@) Metals and alloys ax Jaid down on page 3 with speeial reference
o pig irom, its production and nses in the foundry. Ditferent kinds and
grading of pig ‘ron. Cas: iton, different kinds and influence of zoms-
tiuents upon its properties, Types of iron used for diirerent classes
of casiings. Malleabte cast iron. Various grades of east steel. Brass,
bronze and aluminium alioys. Melting pomts of metals,

(e) ‘Moulding tools, descripiion, uses and care. ]

(f) Mouldmg sands, different types, deseription and properties. Effect

-of size and ‘shape of ‘grain, mois.ure content, Ramming density and its

eifect on strength of moulds, ete. Mixing and conditioning of ‘sands.

Sund testimg. The use of coal dust, blacking and parting powder. Lie-

feets due to moulding sands,

(¢) “Types of moulds—open and closed, Green, dry, skin.dry and
losin mouldine, Moulding hoxes, drag, cope, wood boxes and Snap
flasks. TeinTorcement of moulds, Effeet of mould material on the rate
of cooling und on the final constitution of {the metal. Heated moulds.
Permanent moutds. Risers runners or gates and vents. Mould jolnts.
Deseription -of nroulds for various types of castings, imeluding eastings .
necessijating irreqular joints and complica‘ed coring. Examples of

sintple toam ssoulding—design gnd construction including moulding

-

fromn skeleton patterns.

¢h) Cores--sands used in .core making, Core binder. Core washers
and paiuts.  DIveparation of cores, cores made from boxes, strickled or
swept-up cores in Joam and sand, Use of grids, core iroms and core
barrels, Venting cores, wax vents, cinders. Testing of eore sands.
Defeets.gue 1o core sands. -

(i). The {onndry eupola—construction and operation. Coke and ils
prorevties, Coke ratio. Methods of charging the cupola. Blast pressure.
Wh~ eontrol of cupola melting, Fluses. Cupola slag.

(1) Cancibies,and ladles—description, use mmd care.

(k) Pouring of casiings. Pressure of metal and gases on mould. and
eores, Weighting and seeuring the core and mould against movement.
Changes oceurring during cooling. How contraction and expansion of
the casting varv with nature of the metal. :

.1} Desipns which produee defective eastines. Defeets in
drawing, blow holes, seabbing, eold shuts, swellings, ete.
JProctical—(28 hours per week thronghout the conrse),
Muking green sund moulding—open and closed moulds involving—

1. Mixing and preparing sand,

2. Levelliag and preparing bed (soft and hard).

3. Use of twa and three part boxes, snap boxes, ete.

. 4. Use of parting and facing gands, plumbago and coal dust.
8. Use of all types of moulding {ools,
6. Ramming, venting, repairing and finishing moulds,
7. Jointing moulds,

Use of lifters, mails, sprigs, chaplets, gaggers and soldiers, clamps,

castings—

ete.
9. Core making including drying and backing.
+10. Maldug skin-dried moulds,
11. Preparing moulds from broken components and simple patterns.
-12 Prepuring moulds for straight and bent pipes, pipes with

C=Di N

P S—
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I3, Making wouids for pulleys and wheels,
14 Chmging and firing cupolas,
15, Use of erneibles and ladles.
16. 'ouring of metals,
17. Yetling of castings.
15. Painters and Decorators.
(12 months’ course after completion of Basie Training).

i’]mnel:mi—-(]“ hours per week throughout the course, A pericd
should not exceed 1 hour. A short interval be allowed between any periods

which run consecutively),
1. General Theory—

(/) Ma‘*henatics 1
(b) Drawing ' S As laid down va poge 3.

2. Reluted Theory.—

(a) Object of the trade.

{(b) All touls common to the trade——deamled description, use and
main‘enance, snch as construetion of brushes, characteristics of good
brushes, prepavation for use and care, ete.

(¢) The prineiple pigments (primary colours), oils, driers and ¥ar-
nishes, {heir uuanes, uses and distinetive qualides.

(d) The printiple of colour mixing and matching,

- (e) llvgienie precantions, cleanliness in working and
painting mateiials,

(f) Processes of prepusration of surface and application of painm,
Blow-lamp—-eonstruction, manipulation and care. Filling materials,

{g) Abrasive materials—processes of dry and wef rubbing

(h) Arrangement snd use of scaffolding.

(i) Atmospherie reactions, decay of paints and methods of preserva.
lion,

(3) Types of fimsh. Imitative representation of wooed, imarble, eta.
The decorative use of staining, varnishing and polishing.

(k) Spray painting—deseripiion, mampulatlou and maintenance of
piants and puns, Methods of spray painting.

(1) Processes of distempering—preparation of surface, materials and
touls, mixing and application of distemper. Washable distempers, uses
and limitations.

(m) Methods and precantions of glass cutting and drilling, tools and
their manipufativn. Methods of glass polishing.

(n) General rafety precautions.

Piaetical— (28 hours per week throughout the course).

1. Preparation of putty,

9. Preparatick of surface, involving burning off, rubbing down and
eleaning, lLnelling, stopping, priming, ete.

2. VMinving of paints and varnish.

4. Application of paint or varnish (free hand work) to a prepared
surface.

5. Setting ont, drawing and lettering sign displays,

6. Cutting simple stencils and stencilling figures and alphahet.

7. Giazing, cutting and dritling glass.

111786fL

~

economy af



24

8. Writing on glass ineluding gilding. . | , N

6. Esercists on imitative representation of wood and marble, inlays,
marguetry, mosaie, ete.

1. Escreises on spray painting.

11. Exercises on distempering.

‘ 16. Pattern Makers,
(18 months’ course after completion of Basic Training), )

y . Theoretical— (12 hours’ per weel throughout the course. A period

should not exceed 1 hour. A short interval be allowed between any periods
which run ccnsecutively).
1. General Theory.~— .

(a) Mathematics—ag laid down on page 3. . .

(b) Drawing—syllabus as laid down on page 3 and in addition
principles of 1sumetric and oblique projections. .

Interpenetration eurves of solids of simple Geometrical shaped seetions.
Drawing «f ellipses, helix, ete.

2. Related Theory—

(2} Object of the trade.

(b) Various types of timber—classifieation deseription, properties and
ases.

(¢) Diseases and defects of timber and how detected. Preservation of
timber. Selection of timber for varidus types of work conmected to the
trade. .

(d) Al hand tools common to the trade—description and uses, special
attention being paid l¢ their care and maintenanee, grinding and sharpen-
ing of tools. , ‘

(e) Waood. working lathe and turning tools-—deseription, manipulation,
enre and maintenance, Safety  precautions.

w .o (f) Motals sud alloys—as laid down on page 3 with speeial referemce
to those used {ur castings,

- . 1

(%) Contraction allowanees for castings of various metals. The con-
traction ruje. Permissible taper amounts on different parts of a pattern.
Machining allowances, ) i

{k) Methods of joining timber—common types of joinis, proportions
.and uses,. Glve-preparation and application. Serews, nails, dowels, ete.

() Pattern shop sundries—fillets, rapping and lifting plates, lifting
straps, varnigh, cte., and their respeetive uses.

.+ _ (j) Descripticn of types of moulds—open and closed. , Green sand,
dry sand, skin.dried, and loam mouldings. Moulding and core boxes,
gaggers, sprigs, ete. _ L

(k) Common defects of enstings gnd. causes—blowholes, scabs,' swellings,
defeets due to eoutraction and sharp corners. Warping of castings.
Y Wood working machines—Thicknessing, circular and band- saws,
spindle machine: and safety precautions necessary.

Praeclical—(28 hours per week throughout the course).
1, General wood work—

(2) Maintenance of hand tools including grinding, sharpening, _ete.

(b; Correct manipulation of hand taols, involving marking, ~ sawing,
planing. chiselling, ete. .

(e) Construeting all types of mod Jjoints, ) o
(d) Weod tnrning-—eytindrieal, taper and form turning. boring, faeing,

1
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turning on face plate, ete. .

(e) Forming cylindrical and various curved shaped bodies by buill-up

-processes. o . :

2. Practical pattern makirg, involving selection of timber for different
types of patterns ; use of pattern maker’s tools, speeial Tule ; finishing, var-
nishing, cte. :

Making patterns for solid and bollow castings

(a) Stiraight pipes, crank levers ete,

(b} Shaf couplings.

(e) Pipe bends and flanges.

(d) Branch pipes.

(e) Machine and engine parts—simple.

(f) Lathe components. ;

(g) Wheels and pulleys.

(4) Rack, pinion ard worm wheels.

(i} Bodies of valves and coeks,

(j) Casings for centrifugal and piston pumnps ete

3. Elementary moulding and foundary work-—

Open and closed moulding in green saud. Moulds from the patterns
eonstructed should be made. Actual casting work shounld be earried out
and defects in patiern making judged.

17, Plumber,
{18 months’ course after completion’ of Basic Training.)
Thesretical —(12 hours per week throughout the course. A period

should unot exceed 1 hour. A short interval be allowed botween any periods
which run consecutively).
3. General Theory—

(a) Mathematics

(b) Drawing
2. Related Theory- »

{a) Object of the trade.

{b) Metals and alloys as laid down on page 3 with apecial referense
to sheet lead, its manufacture, weights and thickness, Gauging of
sheet metal, -

(c) Al plumber’s tools used in the trade, detailed description, nses,
care and maintenance.

+3) Measurement of temperatures on Centigrade and Fahrenheit
seales.  Effect of heat on solids, liguids and gases.

(e) Sdldering, brazing, sweating and wiping—deseription of processes.
Solder, Spelter and Fluxes, different compositions and uses. Blow lamps,
description, how operatea, eare necessery. )

(f) Examples of jointing sheets of lead with laps, drips, welts and
rolls ; fashings, ete.

(g) Description and uses of various types. of pipes (lead, C. L and
W. L), bends, elbows, reducing sockets, ete.

(b) Description and construction of common types of valves, cocks,
taps, ete., used in connection with the supply of water and gases. Cisterns,
fli-shan, tanss, overflow pipes and their fittings.

(i) Domestic cold water supply system—general layout, deseription of
materiais required (pipes, valves, fittings, ete.).  Connection of pipes
to mains. Methods of jointing and fixing. Practical means of pre-
tect against frost. Metheds of tracive leakage,

}As laid down on page 3.
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(j) Deseription of baths, sinks, basins, urinals, water closets, traps,
ete. Arrangement and size of waste, soil and ventilating pipes.  Con-
nection to drains. Drainage fittings for C. I, earthenware and stone-

_ware drains, use and methods of jointing.  Preservative coating for
iron pipes and fittings.  Air-tight covers for disconnecting and inspce-
tion chambers ; fresh air inlets.

(k) Domestic hot water supply system—general layout, de:crip_tiop of
materials required, their jointing, fittings, ete. HFlementary principles
of electrie wiring circuit-and heaters. Domestic beoilers and geysevs.

(1) Installation of .gas pipes and, fittings, meters, ventilation neces-

BuTy. .
(m) Reading of drawings and plans with special attention to sanita-
tion and water systems. .

Practical—(28 hours per week throughout the course.). _
1. Sharpesiing and maintenance of all tools.
2. Marking out, cutting and shaping sheet metal.

3. Developing and constructing simple articles, such as, pipés, funnels,
rain water heads, ete., from sheet metal, and soldering and brazing.

4. Jointing pipes of different metals and diameters, ineluding wiping
on lead pipes and lead burning.

0. Cutting and serewing pipes and fitting sockets, elbows, ete.

6. Bossing external angles or .corners of sheet lead. IForming rolls,
welts, lining with sheet metal and flashing.

7. Bending and shaping pipes. Making ‘S’ traps. -
8. Repair of valves, cocks, ete. N
9. Erccting simple water supply system, ineluding branching, setting
up of baths, wash basins, water meters, ete.

10. Erecting simple gas supply system, including sstting up of meters,
valves, stoves, geyvsers, ete,

11, Erecting rain water piping system. -

12, Erceting drainage piping system.

13, Traciug and repairing leak in various piping systems,
18. Textile Refitters,

(18 months’ course after completion of Basic Training.)

Theoreticul.—{12 hours per week throughout the cowise. A period
should not exeeed 1 hour. A short interval be allowed betwesn any perieds
which run conseeutively.)

L General Theory-—

(a) Ma?hematics—z:vcnpitulation and problems in conneection with the
work carried out during Basic Training.

(b) Drawing—free-hand drawing from example. and illustrations of
decorative patterns of woven figured “textiles. Tracing, transferring,
gnlargmg and reducing patterns. Drawing of eonventional rosettes and

- THowers,
2. Related Theory—

{a) Object of the trade.

{b} ANl hand tools conmect

ed fo the trad i ipti :
sare aud maintenanee, ¢ © detailed deseription, uses,
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(¢) Basie materials used in the trade, sueh as wool, cotten, jute, silk,
leather, ete.—desdription how obtained, classification and uses.

(d) Distinetive fealures and uses of yarns, thread, twine, cordage,
rope, ete.

" (¢} Woven fabries—distingnishing features, such as, face and back,
order of warp and weft, amount and direction of twist in yarns, ete,
Different-commercial forms of woven fabries.

(f) Elementary prineiples of blending, carding, spinning, twisting,
reeling and weaving.

(g) Description of various proeesses of piecing, spacing and stitching,
hemming, darning, patehing, fitting of eyelets, ete.

th) Preparation and jointing of leather.

(i) Sewing machines—different types, discription, lubrication, mani-
pulation, care and maintenance.

{j) Recpair of water hoses and attaching fitments,

(k) Splicing rope and rope making.

(1) Upholstering—materials and processes. -

(m) Safety precautions.
_Practical—(28 hours per week throughout the course.)

1. Maintenance of all tools.

2. Manufacture and repair of canvas buckets, nets, tents, cushions,
leathgr eases and bags, water cisterns, ete. .

3. ITand and machine sew.ng in repair and construction of canopies,
tarpaulins, ete.

4. Repair and construction of the upholstery of automobile vchicles,
rail coaches and furniture.

5. Riveting and eyeletting. Fixing of turn-buttons.

6. Darning blankets, socks, ete,

7. Fitting unions to delivery hoses.

19. Tin & Coppersmiths,

{18 months’ course after completion of Basic Training.)
Theoreiical—(12 hours per week throughout the course, A period
hould not exceed 1 hour. A short interval be allowed between any perioda
whieh run consecutively.)
1. General Theory—

(a) Mathematics Val 1us
(b) Drawing IAs laid down on page 3

2. Related Theory—

(a) Object of the trade.

(b) Metals and alloys—as per general syllabus laid down on page 3
with special reference tp sheets, viz. Black iron, Galvanised iron, Tinned
sheets, Brass, Copper, Zine, Lead and Aluminium sheets. How they are
manufactured and designated. Commercial sizes of sheets of different
metals. .

(¢) Hand and machine tools employed in sheet metal work—deserip-
tion, uses, care and maintenance. Comparison between hand and machine
methods. The sheet and wire gauges. ) L

(@) Principles and processes of soldering, sweating, tinning and
brazing.

(e) g‘The compositions and properties of solder and spelter and their
weea, Compositions and characteristics of fluxes, -
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(f) Blow lamps—deseription, manipulation, care and mainte_nnnce.

(g) Shapes ot notches and allowances for wiring. ‘The various types
of joinls and the methods employed in jointing sheet metal. o

{h) Description of ‘processes of raising, hollowing and planishing.

(i) Effect of cold and hot working on sheet meials, Heat treatment—-
annealing, “hardening and tempering, -

(j) Laying out and developing patterns for reetangular, eylindrieal
and concal shaped articles, iees, bends, clbows, intersection of pipes
of equal and unequal diameters.

(k) Prineiples of gas and are welding as applied to sheet metal worik.
Deseription of plants and tools” ;

(1) Precautions in working on petrol containers.

(m) .General safety precautions.

Practical—(28 hours per weck throughout the eourse ).

1. Marking out and cutting sheet metal to reguired shapes ; wiring
and prepar.ng various joints, including riveted joints.
2. Developing and constructing rectangular shaped artieles.

3. Developing and constructing cylindrieal articles. ) -

4. Developing and constructing eonieal articles.

. Developing and constructing Tees, Elbows, Bends, and pipes of
eyuzl and uneqtal diameters intersecting at different angles.

6. Brazing—butt and Iap joinis, unions, nipples, ete.  Annealing of
copper and copper alloy sheets. -

7. Double curvature work (hollowing and raising) and tinning of
vessels,

8. Repair of car radiators petrol containers, ete.
3. Exlra curriculm work—short cowrse on gas and are welding, flame
cutting, -
. 20. Turners.
(18 months’ course after completion of Basie Training.)

Theoretical—(12 hours per week throughout the course, A pericd
should not exceed 1 hour. A short interval be allowed between any periods
which run consecutively.)

1. General Theory—

(a) Mathematies Y\, ... N
(b) Drawing I As 1aid Jdown on page 3.

[

. Related Theory— ) \

{a) Object of the trade.

(b) Safety precautions as applied to machine shops.

(¢} Metals and alloys—as laid down on page 3. -

(d) Al fitter’s tools—detailed deseription, such as, classification” and
characteristics, ete.

(e) ‘All types of screw threads, their nomenclature, proportion and
uses.  Bolts, nuts, studs, serews, ete, Jeseription snd uses.

(£) Limit systems and gauges.  Precision instruments—deseription,
munipulation and necessity of special attention to the care and main-
tengnce of— '

Micrometers, Vernier Callipers, Vernier Height Gauges and Pro-
- tractors, Dial Test Indieators, ete,
{g) Fity and tolerances,
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(h) Hedt treatment of metals—annealing, hardening and tempering.

(1) The centre lathe—description, essentigl features and paygts. Driv-
ing and autpmatic feed mechanisms. . .

(}) Special purpose lathes and their application in industry,

(k) Cleanliness, lubrication and operation of lathes. Importance of
proper care and maintenance of lathes,

(1) Accuracy of work expected.

(m) All types of turning and boring tools, their respective grinding
angles and necessity of maintaining properly ground tools.  Selection
and fixing of tools. Tipped Tools—deseription, advantages and dis-
advantages.

{n) Metals, their cutting speeds, feeds and coolants. Conversion of
entting speeds (revelution per minute to feet per minute). Rough
cuts, rigidity of machine and tool, time factor. Relation of speed to
Leed and their relation to finish and output.

{o) Methods of setting up of work on centres, Centre drills and
correct centering of work. Chuck and face plate work, inclading epcen-
tric and confoured work. Mandrels and use of these.

(p} Taper turning, calculation of tail stoek set over. ‘Taper - -con-
version (inches per foot to degrees) and tool post set over. “Use of taper
turning attachments. ‘

(q) Screw-cutting—caleulation of wheel change ratiog

(r) Mass production methods,

Practical —(28 hours per week throughout the eourse.),
1. Lathe work—

{a) Correet grinding of tools.
{b) Centering.
(c¢) Plain turning.
{d) Roughing_and finishing,
(e) Form turning.
(f) Facing.
(g) Radiusing.
(h) Drilling and boring,
(i) Taper turning—internal and external.
(j) Serew-cutting—internal and exteraal.
(k) Turning long work using centre rest.
(1) Precision turning and boring.
(m) Turning for various fits. S
(n) Setting up on a face place and boring of irregular shaped jobs.
(o) Eccentric turning.
(p) Indexing. i
(q} Testing and truing alignment.
2. Forging lathe tools, annealing, hardening and tempering.
3. Extra curriculum work—a short course on shapers and slotters, and
drilling machine work.
21, Welders (Electric Arc).
(18 months’ course after completion of Basic Training.)
Theoretical.~(12 hours per week throughout the course. A period
shonld not excesd 1 hour. A short interval be sllowed between any periods
which run consceutively). .
1. General Theory—

((:)) %f;‘:":::‘ﬁ“ } As laid down on pege 3.
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. Reluted Theory—

(a), Object of the irade. .
(b} General prineiples of the process of welding,

(c¢) Safety precautions related {o the trade.

(4} The solid, lignid and gaseous states of matter. Change of state
by heat.

y(e.) Heat—conduction and radiatien.

Temperature—Fahrenheit and Centigrade standards, measurement

of temperatures, ) )

() Metals and alloys—as laid down on page 3 vy:th speeinl reference
1o all materials which can be are welded, Melting points of metals, pl_astk
city, guetility, malleability at varions temperatures, harduess and brittle
ness, ete. Combustion and oxidation of metals. Change of strueture of
metals and stresses set np by welding. . ) .

(g) Heat treatment of metals—normalising, annealing, hardening and
tempering. . . L

(h) Electricity—elementary theory. Eleetrical units and electrie cir-
cuit. Relation of heat evolved with current and resistance. Cireuit for
are welding.

(i) Welding plant—deseription parts function of parts, manipulation
and care and maintenamce of plant. D. C. and A. C. welding—essential
difference in plants, and safety precautions. . .

(j) Electrodes—bare wire and eovered electrodes, de-cription, composi-
tions and uses. Fluxeés-—different kinds, composition, objeet of using
fluxes. )

(k) Striking the are. Short cireuit and method of releas2. Slag contrcl.
Voltuge and current control in relation te are length, amount of deposi-
tion, contour and thickness of metal.

(I) Welding joints, different types. Preparation necessary.

(m) Vertical and overhead welding, deseription of proces-es, ecorrect
angles for holding the electrodes, preparation and precautions.

(n) Pre-heating furnaces—deseription and maintenance, including impro-
vised type.

(o) Methods of avoiding distortion, sequence of welding.

(p) Defects in welds—faults due to manipulation, electrical conditions
and material,

(q) Testing of welds—destruetive and non-destruetive processes.

(r) Safety precautions for welding petrol tanks and containers

(8) Use of Jigs and fixtures.

(t) Principles of resistance welding.

(u) Principles of gas welding.

Practical—{28 hours per week throughout the course.).
1. Xlorizontal, vertical and overhead welding :—.
(a) Study of the weldirg plant,
(b) Striking the arc.
Eg)) -S‘{rmﬁle sgfgght bead deposition,
elas—DbDitferent types of joints and preparation nee L
(¢) Welding heavy and light SJection metag. P mecessaLy
(f) Building up bosses and collars.
{g) Welding pipes and flanges.
(h) Welqmg eracks in castings pre-heating when necessary.
(1) Repairs to damaged castings including building up of worn parta.

(3) Repair of motor car mud guards, petrd) tanks. ete
&) Heut wreatment of wmetals. N » P T
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{1} Welding special metals, such as, carbon steel, allay steels, alumininm
and its alloys, ete.

(m) Use,of jigs sud clamps for carrying out.intricate welding,

(n) . Inspection_and, testing of welds,
£ Extra curriewlum work-—a short course on—

(&) Braziug, ,

(b} Gas welding.

22. Welders (Oxy-Acetylene),
(18 months’ course after eompletion of Basic Training.)

Phcorvefical-——(12 hours per week throughout the course. A pevied

should no! axesed 1 hour. A short interval be allowed betwéen any perimls
which run consecutively.)

1. reneral Theory—
(2) Mathematics 1
(b) Drawing I

2. Kelaled Theory—

(a) Object of the trade.

(b) General principles of the process of welding. -

(e) Safety precautions related to the trade.

(1) The solid, liquid and gaseous states of matter. Change of sta’e
by heat. )

(e) Heat—conduction and radiation.  Temperature—Fahrenheit acd
Centigrade standards, measurement of temperatures,

(£) Metals and alloys—as laid down on page 3 with special refercnge
to zll materials which can be gas weided. Melting points of metals, plasti-
eity, duetility and malleability at various temperatures ; hardness and
brittleness, ete, Combustion and sxidalion of metals. Change of struc-
ture of metals and stresses set up by welding,

@) Heat treatment of metals—mormalising annealing, hardening and
tempermg

(h) General description and properties of acetylene a.nd oxygen.. Heat
evulved in an acetylene flame.

i) Description and characteristies of high and low pressure systems.
Generation of acetylene.  Advantages and dis-advantages of dissolved
and gonerated acetylene.

{1} Welding plant—(esceription, eomponentg and their funetions, Care
of plant. Tools and_accessories.

{k) Regulators and blowpipes. High and low pressure blowpipes,
varions no.u]oq their relation to the type of welding and thickness of
metal.

(1) Welding rods and fluxes—Welding rods for gteel, east iron,_copper
and its alloys, aluminium and its allovs Type of* weld produced by
various rods. Effect of welding rod diameter, Object of fluxes, charac-
teristics and ecommon types.

{m) The flame—carburising, oxidising ‘and neutral, their deseription
and uses. How gas is controlled.

{n) Welding technique—leftward and rightward welding., Advantages
and disadvantages of the different processes. Relative speeds and cost.
(0) Welding joints of different types and preparation necessary.

- {p) Flame cutting—band and machine cutting processes,

(q) Importance of pre-heating. Pre-heating furnaees—descnptlon and
maintenance, including improvised types.

As laid down on page 3.
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(r} Defects in weld-“observange of fanits during .welding, the indice-
tion of faults subsequent ‘to welding, permissible corrections.

(s) Testing of welds—desiructive and non-destructive processes.

(t) Safety precautions for welding petroj tauks and cgptainers.

{u) Use of jigs and clamps.
Pructical.—(28 hours per week throughout the course.)
1. Exlra curriculum-~ work-—a short course on—

(a) Studymg of the welding plant and regulators,

(b) Lighting, flame end ob‘airing carburising, ozidising and npeutral
flames. , -

() Simp}e straight line deposits.

(d) Welds—different types of joints and preparation neeessary.

(e) Welding heavy and lighi section metals,

(Y Welding bosses and collars.

(2) Welding pipes and flanges,

{h} Welding cracks in cast iron after pre-heating, when necessary.

(i) Repairs to damaged castings incinding budding up-of worn parts.

(j) Flame cutting thin and thick sheets, pipes, ete.

(k) Repairing mbtor car mud guards, petrol tanks, ete.

(1) Welding special metals, such as carbon steels, alloy steels, aluigi-
pium and its alloys, eopper "and its alloys.

{m) Heat treatment of metals.-

(n) Use of jigs, clamps, ete, for carrying out intricate welding.

(¢) Iudspéction and testing of welds.
2. HoriZontal and vertiesl welding——

(a) Brazing--using blow lamp and also blowpipe,
(b} Klectric arc’ welding.
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