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MEMBER OF THE TRADE COMMITTEE FOR THE TRADE OF
MACHINIST GRINDER

CHAIRMAN:

A K. Parumal

DIRECTOR,

A.TIL, Bombay - 22
SECRETARY :

P.S. Risbud,

Assistant Director of Training,
A.TI, Bombay - 22

MEMBERS

S/Shri

1.  V.R. Desai,
Assistant Director

2.  G.M. Kastun,
Technical Training Manager

3. IR. Dongrikar,
Training Officer

4.  D.H. Rane,
Dy. Manager Training

5.  Akhilesh Chandra,
Assistant Foreman,

6. S.S. Lokhande,
Vocational Instructor

7.  Suhas Dhanuka,
Vocational Instructor,

8. Rajendra Deshmukh,

Vocational Instructor

RD.AT,
Bombay - 22

Voltas Ltd., Thana ‘
A.TI, Bombay - 22

Hindustan Aeronautic Ltd.,
Ozar, Nasik

Ordanance Factory,
Ambernath. (C/oMTPF A ath)

A.TI., Bombay - 22

LTI, Bombay - 11



(3)
General Information

Name of the Trade : Machinist Grinder
N.C.O. Code No. : 836.10,836.25, 836.36,836.35, 836.40,
i 836.55

Entry Qualification : Pass in 10th class examination under
10 + 2 system of education or its
equivalent.

Duration of Craftsman : 2 Years Training

Training -

Duration of Apprenticeship : 3 Years.

Training

Rebate to LTI trainees - ¢ Full

Ratio of Apprentices to c1:7

Workers

A
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Revision
ar. Instructions should

g drawing using small board 7-
actice followed in drawing, The syllabus given above is a guide

t=3
the second ye

—do-

be asked to produce workin

ading should also continue in

(34)

and asked to make proportionate free hand sketching indicating actual dimension from

polishing wheels polishing
operations—abrasive buffing

wheels.
special types of measuring

instruments comparators
projectors etc. Estimation of
material and cost. Modern
new developments in the

trade.
o made. The trainees should further

be given to trainees on the normal standard pr

square and drawing instruments. Blue printre
for the teacher.

mostly related to trade

the sketching

[E : During this period of training the trainees should be given the actual parts or components as many as possible

Job checking and job' Description and uses of

close limit-hS5.
evaluation practice.

TRADE—MACHINIST (GRINDER)
List of 1.S.1. books for use of the Instructors

a7

A V22N D I D U

SL No. Titles 1.S.1. Code No.
1 3
1. Test chart for cylindrical grinders IS : 2368-1963
2. Test chart for horizontal surface grinders IS : 2748-1964
3. Universal tool and cutter grinders, test charts '
for. IS : 3080-1960
4. Truing tools, single diamong IS : 2974-1964
5. Mounting dimensions for grinding wheels IS: 2996-1964
6.  Feeds for machine tools IS : 2219-1962
7. Speeds for machine tools ‘ IS : 2218-1962
8. Code of testing machine tools IS : 2063-1962
9. Coolant pump for machine tools IS : 2161-1962
10. Direction of operation of controls for IS : 2987-1965
machine tools, recommended for.

h 11. Sizes for machine tools tables IS : 2642-1964
12. Machine vices IS : 45021968
13. Dimensions for diamond grinding wheels IS : 3264-1965
14. Grinding wheels dimension for IS : 2324-1963
15. Grinding wheels, safety code for IS : 1991-1962
16. Dimensions for mounted points IS : 3300-1965
17. Marking systems for grinding wheels IS : 551-1966
18. Recommendation for selection of grinding IS : 1249-1958

wheels
19. Tapers for general Engg. purposes IS : 3458-1966
20. Limits and fits for general engg. IS : 919-1963
recommendations ,
21. ?eneral Engineering drawing code of practice IS : 696-1960
or
22. Dial gauges IS : 2092-1962
23. External micrometres IS : 29671964
24. Internal micrometers IS : 2966-1964
25.  Feeler gauges IS : 3179-1965
26. Vernier calipers :

IS : 3651-1966 .

Yo A



(36)

TRADE—MACHINIST (GRINDER)
List of tools/equipment for first year course
(For a batch/unit of 12 trainees)

@37

Sl Description For For
No. Trainees Trainees
1 2 3 4
TRAINEES TOOL KIT
1.  Steel Rule 150mm (graduated both English 1 12
and Metric).
2. Try Square Engineer 150 mm 1 12
3. Outside Calipers (spring) 250 mm 1 12
4. Inside Calipers (spring) 150 mm 1 12
5. Hammer Ball Pein with handle 0.50 kg. 1 12
6. Odd leg Caliper 150 mm 1 12
7. Scriber 150 x 3 mm 1 12
8.  Plier 150 mm 1 12
9.  Goggles (fiber plastic cup) safety glasses 1 12
- (interchangeable glasses).
TOOLS MEASURING INSTRUMENTS AND
GENERAL SHOP OUT FIT
M 1. Hammer Copper 0.50 kg. — 2
M 2. Hammer Engineers, Ball Pein 0.50 kg. — 2
M 3. Scribing Block with adjustable Verticle — 2
spindle 225 mm
4 Angle Plate, adjustable (graduated in — 3
degrees) 150 x 150 x 150 mm
M 7. Blocks Vee 150 x 100 x 100 mm (fitted — 2 Pair
with clamps, hardened and ground)
M 8. Blocks Vee (grooved and fitted with clamps) — 2 Pair
_(Hardened and ground) 75 x 75 x 50 mm — 2 Pair
M 10. Block parallel, adjustable 150 mm long, — 2 Pair
© 42 mm wide, 18 mm height (hardened and
cround)
M 11. . Block, parallel, adjustable 100 mm lon - — 2 Pair

1 2 4
15. C-clamps 50 mm, 100 mm and 150 mm 2 Each
M 16. Oilcan, Pressure delivery 1/4 point capacity 4 e

M 17. Oilcan Drip delivery (long spount) ¥2 point 4

‘capacity

18. Height Gauge (Metric and English graduated) 1

19. Combination set (consisting of 300 mm rule 2
centre)

20. Comparator Gauge, complete with stand 2

* and brackets.

21. Chuck, Drill 12 mm cap. (Taper shank) 1

22.  Chuck, Drill 16 mm capacity (Taper shank) 1

23. Dial Test Indicator complete with stand 2
(universal type with magnetic base 1/100 mm)

24. Diamond, Wheel Dressing (single stone 4
mounted)

25. Files, Hand Flat, 200 mm smooth 8

26. Files, Hand Flat, 250 mm smooth 8

27. Files, 150 mm Half round smooth 8

28. Files, round Dead smooth 200 mm 4

29. Files, Triangular, Deads smooth 200 mm 2 Each
and 150 mm

30. Files, Trianglar Dead mooth 150 mm 4

31. Feeler Gauge Meiric Set 1 Set

32. Gauge Radius (Inside and Outside) (Metric) 2

33. Gauge, Slip (Metric) 2 Sets

34. Gauge, Telescopic 12 to 150 mm 2 Sets

35. Gauge, Morse Taper, Plug Nos. 1, 2, 3, 4 1 Each

36. Gauge Morse Taper, Ring Nos. 1, 2, 3,4 1 Each

37.  Glass, Magnifying 250 x 25 x 75 mm dia 1
with handle '

38. Hacksaw from 200 to 300 mm adjustable 2

M39. Keys, Allen 1 mm to 14 mm by 1 mm 4 Sets

40. Keys, Allen 3 to 12 mm, by 1.5 mm 1 Set

41.  Spirit Level, Engineers 25 mm precision 1

42. Micrometer outside 0 to 24 mm and 3 Each
0” to 17 size (Vernier).

43, Micrometer outside 25 to 50 mm and 17 to 27 2 Each



(Large)
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1 2 4
47. Depth Gauge Micrometer with extension rods 1 Each
to 150 mm with 70 mm Base and 0” to 6”
with extension rods with 3” Base
48. Qil Stone Carborandum, Coarse on one side 2
and fine on the other 200 x50 x 25 mm
49. Oil Stone Carborandum, Coarse on one side 2
" and fine on other slip 100 x 12 mm triangular.
50. Oil Stone Carborandum, Coarse on one side 2
and fine on other slip 100 x 18 mm triangular
51. Square, Try, Engineer’s 100 mm blade 2
53.  Straight Edge Engineer’s 300 x 50 x 12 mm 1
bevelled edge.
54. Screw Driver 200 mm blade 2
55.  Screw Driver 300 mm blade 2
56. Spanner D.E. open jaw 3 to 18 mm by 3 mm 2 Sets
57.  Sine Bar with centres 10” and 25 cm - 1 Each
58. Sine Bar Plate to suit above 1 Each
59. Scraper Flat 25 x 200 mm with handle 21
"Each)
60.  Scraper Half round 75 x 12 x 200 mm with 2
handle
61. Scraper Triangular 62 x 9 x 200 mm with 2
handle
62. Techometer with male and female rubber 1
attachments (upto 0-10,000 RPM)
63. Table Chuck 75 mm Jaw Swivel Base 1
200 mm dia ‘
64. Table Chuck 3 Jaw with bilting arrangement 1
and graduated in degrees
65. Vices, Machine Plain 150 Jaws x 100 mm 2
openings
66. Vices, Machine, Swivelling Base 2
150 mm x 100 mm _
67. Vice Universal for Grinding, Machine 4" 2
68. Wheel Dressers, Steel Type (Hintington) 2

72.

73.
M 74.
75.
A 76.
ATI.
AT8.
AT79.
80.
81.
A 82,
A 83.
A 84.

A 85.
A'86.

A 87.
A 88.
89.
90.
91.

S 92.
S 93.
94.
95.
96.
97.
98.

A 99.
A 100.
A 101.
A 102.

A 107

39

2

Angle Truing Attachment for surface
grinding machine

Demagnetizer Chuck

Centre Punch 150 x 6 mm dia

Reamer Adjustable 6 to 16 x 1.5 mm
File Flat Rough 300 mm

File Flat 250 mm Second Cut

Chisel Cold Flat 18 mm

Chisel Cold Flat 12 mm

Surface Plate 60 x 60 cms

Marketing Table 90 x 60 x 90 cms

Hand Drill 6 mm

Taps and Dies complete set in box (Metric)
Taps and Dies set B.A.B.S.F. B.S.W. and
American

Drill Twist (Straight Shank) 1/8” to 1/2”
by 1/64”

Drill Twist (Metric) 3 mm to 12 mm, in step

of 1 mm _

Set of Morse (Sockets (0-1, 1-2 and 2-3)
Drill Chuck 0 to 12 mm Morse Taper
Combination Drill (Centering)

Screw Pitch Gauge

Working Benches 340 x 120 x 75 cms with
4 bench vices, 125 mm jaw

Fire Extinguisher

Fire Buckets with stand

Steel lockers with 6 drawers

Metal Rack 180 x 150 x 45 cms

Desk

Stool

Black Board with Easel

Magnifying Glass with surface illuminator
CMTI surface finish standards (in Bakelite)
Adjustable Wrench 250 mm size

Hammer (Nylon face) 30 mm
Creace (Guin

_ O R

RO ot e e e RO S —

Set

Set
Set
Set
Set

Set

No.
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1 2 3 4
A 107.  Adjustable Parallel Clamps (Hardened and — 2 Pairs
ground) 100 mm long
108.  Granite Stone Surface Plate Grade A — 1 No.
600 x 500 x 1000 mm
109.  Static balancing stand for grinding wheel —_ 1 No.
110.  Soft Board for display 1.25 mm x 1.85 mm — 3 Nos.
x 10 mm thick .
A 111. Dial Test Indicator—Lever type—long point — 2 Nos.
type—0.8 mm range graduation 0.01 mm
Al112. Magnetic Stand Flexible type base 60 mm e 2 Nos.
x 47.5 mm Magnetic Power 75 kg.
ON-OFF Lever control
A 113. Cutter Clearance Gauge to Suit Clearance — 1 Set
all cutter diameters angle 0°—30°.
A 114. Indicating Micrometer 0.25 mm range, — 1 No.
graduation .01” mm graduation of dial
0.001 mm range of dial + 0.02
M 115. Glass Show Case for display of jobs 450 mm — 1 No.
x 600 mm x 850 mm :
Desirable
1.  Shadeorgraph projector with diascopic and — 1 No.
epidia scopic projection, magnification 50,
100, 200, rotary screen 1 minute accuracy
and centering, attachment.
GENERAL MACHINERY
S 1. Lathe 75 cm between centres x 180 cm centre height 2
4 jaw independent chuck, self centering chuck set of
lathe tools, lathe carriers etc. complete.
2.  Drilling machine pillar 0~12 capacity 1
3.  Grinding machine external cylindrical fully motorised 2

and supplied with face plates and driving dogs, 3—jaw
self centering chuck 4—jaw independent chuck tail stock
. assorted centres, stud pumps tank all guards and pipe
fittings spanners and grease gun (each machine to be
supplied with assorted grinding wheels for general
nurnose work with internal orindino attachment)

NOTE :

(D

)]

3
4

®
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fullymotorised and fitted with ace guards and pumps,

tank and pump fittings and also to be supplied with
magnetic chuck 250 x 112 mm. Diamond tool holder, set

of spanners, grease gun, oil-can and spare grinding
wheel for general purpose grinding.

Grinding machine plain surface with horizontal and 2
vertical spindle, reciprocating table having longitudinal

table traverse fully motorised and supplied with set of
spanners, necessary equipment, diamond tool holders

for wheel sized 175 x 30 x 18 mm suitable cup wheels

for vertical spindle, spare wheel proper guards and
coolant pump with fittings.

Tool and cutter grinding machine of size 250 x 375 mm 2
fully motorised supplied with chuck, centres tool rest,
height gauge, table clamps universal vice tooth rest.
Diamonddressing tooland holding attachment equipment

for tool grinding and assorted grinding wheels for all

tool room work (with twist drill grinding attachement).

180 x 90 x 180 cm lapping machine with motor and 1
chuck 132 cm dia.

No additional items are required to be provided for the batches

working in the second shift except the items under the trainees’ tool

kit and lockets.

Additional number of items marked ‘S’ are not requ1red to be

provided for additional number of batches.

Items marked ‘A’ are to be obtained from the main store.

The specifications of the items in the above list have been given in

metric units. The items which are available in the market nearest to

the specifications as mentioned above if not available as prescribed,

should be produced, Measuring instruments such as steel rules

which are graduation both in English and Metric units may be

produced, if available.

Simple hand tools fo. fitting etc. such as hammers, scribing blocks,
V-block parallel block, angle plate allen keys centre punch, oil cans

etc. mentioned in the above list and marked ‘M’ may be made in the

Institute as far as possible.
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ADDITIONAL LIST OF TOOLS AND EQUIPMENTS REQUIRED LIST OF Og&%ggﬁg’gg"‘wm BE LEARNT
FOR SECOND YEAR COURSE NTICESHIP
(For a batch of 12 trainees) —
SI. No. List of operation/skills to be learnt during Apprenticeship
SI. No. Description For For 1 2
Instructor Trainees L ]
1. Introduction in safety precautions as applicable to the trade
1 2 3 4 . . . '
: 2.  Marketing out drawings in mm/inch.
GENERAL MACHINERY . 3.  Filing to line.
1. Grinding machine universal, machine to be 2 . 4.  Chipping.
mo{orised and supplie:d with assorteq arobors spinc.iles ) 5. Grinding of chisels.
for internal work, 3—jaw self centering chuck, 4-jaw .
independent chuck face plate driving dogs, tail stock 6. Hacksawing.
and centres, machine to be completed with all guards, 7.  Dirilling.
sud pump and tank, pipe fittings, diamond tool holder 8.  Reaming.
fixtures, radius dressing attachment and with spanners 9 Tappi
(internal and external) and general purpose grinding ’ apping
cylindrical magnetic chuck (permanent) 2,000 mm 10.  Threading with dies.
dia. . 11.  Use of micrometres and verniers. -
2. Small type hand honing machine with motors sand 12 Use of other precisi . )
and bracket and with sets of different types of honing ) . precision measuring instruments, e.g., Dial Tes
) Indicator etc. :
stones and other accessories. o i ] :
3. Lathe machine with taper turning attachment 4—jaw 1 13. ~ Simple fitting using spanners pliers, etc.

14. Identification of ferrous and non-ferrous metals used in the trade;

chuck and 3—jaw chuck.
15.  Scraping.

16.  Centering.
17.  Plain turning.
18.  Step turning.
19.  Taper turning.
, 20. Thread cutting in lathe (external and internal)
21.  Use of chucks.
22.  Use of facing tools.
- 23.  Drilling using tail stock.
24.  Boring.

2K Dlafe A diadt 1 2 a2 _ 7



29.
30.
31.

K

33,
34,
35.
36.
37.
38.
39.
40,
41,

42,
43.
44,
45.
*46.
417.
*48.
*49,
*50.
*51.
*52.
*53.
*54.
*55.
*56.

44)

Grinding of long cylindrical surfaces using steadies.

Grinding of flat end taper surfaces.
Grinding of tipped tools.

Grinding of milling cutters.

Grinding of taps.

Use of jigs and fixtures for grinding.

Use of appropriate coolants.

Selection of appropriate grinding wheels.

Selection of correct of speed and feed.

Mounting, balancing and truing of grinding wheels.

Dressing and truing of grinding wheels.

Working from engineering drawing dimensioned in mm/inch.

Preventive maintenance of grinding machines.

SHIP TRAINING : 2 YEARS

Instruction in safety prec.autions on the Shop Floor.
Hardening and tempering.

Case hardening. '

Use of hardness tester

Grinding of lathe tools. ,
Grinding within an accuracy of + 0.005 mm.
Simple form of grinding.

Face and shoulder grinding.

Grinding cutting‘ tools.

Grinding of reamers.

Grinding of drills.

Thread grinding.

Use of universal grinding machine.

Setting up of centreless grinding machine.
Lapping and honing.

ok

Hk

*%

Kok

*x

#3k

H%k

£
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SYLLABUS FOR RELATED INSTRUCTION

Related Instruction should be imparted to all the apprentices during the
entire period of training including ‘Basic Training’. The syllabus given for
Related Instruction should be considered as a guide. :

The subjects to be taught to the apprentices in Related Instruction are as
follows :

1. Trade Theory.

2. Workshop Calculation and Science.

3. Engineering Drawing.

4. Social Studies.

FIRST YEAR

The content of the syllabus for the apprentices during first year training
should be same as the content of the first year of two years course for the I.T.I.
trainees in this trade.

SECOND YEAR

The content of the syllabus for the apprentices during second year
training should be same as the content of the second year of two years course
for the L.T.I. trainees in this trade. .

THIRD YEAR
(A) TRADE THEORY
(3 hours per week or 150 hours per year approximately)

(The number of hours to be spent on different topics in Trade, Theory
has been indicated. The hours indicated are flexible and are only intended as
a guide). '

1. Safety at work-accident do not happen they are caused. 6 hours
2. Revision of the work of previous two years. } '

3. Limits, fits and tolerances—1IS : 919-1963 10 hours
4. Description of machine tools such as centre lathe, 12 hours

capstan, turret, copying and relieving lathes, shaping,
slotting and planning m/c horizontal, vertical and univer-
sal milling machines etc. Their use and relationship to
each other, particularly the grinding machines.



10.
11.
12.

13.
14.

15.
16.
17.

18.

19

(46)]

Routine maintenance. ‘
Bearing types hydrostatic segmental bearings

in grinding machines, its importance in accuracy 6 hours
obtained on work pieces.

Shop layout. 3 hours
Laps and lapping honing 3 hours
Use of tables and manufacturer’s hand book. 4 hours

Modern developments in the trade—new techniques etc.
Now abrasive grain Boron nitride abrasive wheels 3 hours
application advantages. '

Inspection-reduction of scrap by/stage inspection.
Internal taper checking ball method.

Hardness testing, different principles. Hardness
conversion tables. )
Introduction to work simplification related to the trade 30 hours
job study, job analysis including planning of sequence
of operation. Critical approach and method of working.
Estimation of time and material, job handling.

(i) Basic Principles of Hydraulics Pascal’s Law.
Brahma Oress Gtdraykuc Forces acting on pistons
and rams-problems.

(ii) Types of Hydraulic fluids advantage and disadvantages.

(iif) Generation transmission and utilisation of Hydraulic'
' Power-general ideas.
(iv) Components of Hydraulic System Tank, Pump filters
strainers oil seals, U ring pressure switches, pressure
- controls, flow controls, direction controls, liner
cylinder single action/double action.
(v) Hydraulic circuit as applied to Grinding machines
(a) Actuation of Table-Dwell at both ends of the table.
Control of Table speed. ,

(b) Wheel Head Actuation—Rapid approach and retraction
cushioning at forward and backward coarse feeding
feed-spark cut.

6 hours

15 hours

15 hours

21.

22.

23.

. 24.

N
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(3) Use of mounted points, segmental wheels rainforced 1 hour
" wheels in grinding operations abrasive cut of wheeis. -

(4) Diamond wheels specifications grit, bond ‘
concentration, peripheral speeds, standard shoes,
case and maintenance.

Further work on Heat treatment. Heat treatment of

metals—annealing, hardening, tempering, normalising

and case hardening, Heat treatment of cutting tools.

Stress relieving necessity for and methods. ‘

Quality and finish of work-Importance of quality and

finish of jobs at all stages—production of finished surfaces

removal of sharp edges etc., surface finish-introduction ,

to surface finish L.S.I. symbols for surface finish

and thfair ipterprctation. Surface finish grades in grinding

operations. ' '

pescn'ption of special purposes grinding machines used 6 hours
in production work. ‘
Revision and test.

1 hour

11 hours

8 hours

10 hours

(B) WORKSHOP CALCULATION AND SCIENCE
(1 hour per week or 50 hours per year approx.)

Revision of the work of previous two years.
Further problems as applicables to the trade,
Further problems on mensuration, work, power and enérgy.

Meaning .o"f_ tenacity, elasticity, maleability, brittleness, hardness
compressibility and ductility, ,

Meaning of stress, strain, modulous of elasticity, ultimate tensile
strength factor of safety and different types and stresses.

Gear and belt drivers. Determination of horse power, speed and size
of pulleys and gears.

Difference between pressure and force,
Velocity, acceleration and retardation.

Descriptive explanation of expansion of heat-solids liquids and gases

Aunatahant an ~£L22_ . r
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(C) ENGINEERING DRAWING
(2 hours per week ot 100 hours per year approx.)

Revision of the work of previous two years.
Advance Blue Print Reading.
Free hand sketching of details from assembly drawings and vice versa.

Code of practice for general engineering Drawing and vice versa
according to ISL. (IS : 696-1960)

Further free hand sketching of isometric views of different parts
related to the trade.




