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Exercising of known cperations Exercising of known operations Internal  milling E
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In addition to the exercises shown above, the lrainees have to moke parts

i

which are needed for the training centre
TRADE MP/21/3.21
LAYOUT
TRAINING 11 MILLING 1]
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PAR-GERMAN TECHMICAL TRAINING PROGRAMME
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

84 ¥ 0.1
72 2 0,1
52 = 0,1

« Accuracy

= W N =2
1%+ I+ I+

(=
.

hccuracy
6. Accuracy
7. hecuracy
8. Parallel

of right
of right
of right
of right

angle
angle
angle
angle

A
c
A
A

surface all over

g, Plane surface all aver

10. Smoothness all over

B
D
cp=-E
c'n=-F

pebur all edges before checking the dimensions !

SCALE 11

MAT: CAST IRON

MOVEABLE

JAW

( VICE )

MPI23/32

MILLING 11
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

1. 88 *o.2 = Plece No. 1
2, 32 T - Plece No. 1
3. 10,5 = 0,2 - Piece No. 1
4. Angular accuracy - Plece No. 1

5. Smoothness all over - Plece No. 1

6. 88 % 0.2 = Piece No. 2
7. 32 - Liog2 - Plece No, 2
8. 10,5 - 0,2 = Plece No. 2
9. Angular accuracy = Plece No. 2

10. Smoothness all over =~ Piece No. 2

Always check the material before starting the work |

SCALE 9:1 MP/2.3/3.21/2

JAWS INSERT (VICE ) MILLING I

MAT.:CARBON S1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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CHECKE THE FOLLOWING POINTS VERY CAREFPULLY
1. 80 % o0.1
+
2& dD sy ﬂ.‘
+
3- 3? - Gl-’
i. 1w on
+
5. 10 =0.,1%
5. 10500
7. nngle 45°
8. Radius 10 mm
9. Parallel surfaces all over
10, Smoothness all over
SCALE 31 MP/23/327/3
YOKE
MAT: MILD STEEL MILLING 11
MACHINIST

VAR GERMAN TECHHCAL (AANG PROGAAE __ [NKE
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POLLOWINE POINTS VERY CAREFULLY

. CHECK THE
1. 80 =

2, 10%
v3. 50 =
g 32+

5. 18 +

6, 12 *
Ta 4 +

0.1
0.1
0.1
0.1
0.1
.1
o.1

8, Angular accuracy

9. Accuracy of drilled holes
10. Smoothness all over
Prepare bore and counterbore on the drilling machine |
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SCALE 1:1

| MAT: CAST IRON

MOVEABLE JAW (VICE)

from Ex.|

MP/23/ 3.21/4

MILLING 11

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAR-GERuAN TECHNICAL TAANNG ProcravMe IR MACHINIST
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FOLLOWING POINTS VERY CAREFULLY

Tolerance ¢ 0.2
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3, 0.
5 20 -
! 1C
A

0.1
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7. Angular accuracy

B. Parallel accuracy

9. DRAccuracy of drilled hole

10. Smoothness all over
Prepare hole and counterbore according to the screw available !

|
:

—=—10.13

fer connection
with bose plare
«moveabls jaw

=

I

SCALE 1:1 MPj23/32/5
MAT: MILD STEEL SLIDING PLATE (VICE) MILLING 11
DEVELOPMENT CELL FOR SKIl LED LABOUR TRAINING
MACHINIST
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

1. 84 £ 0.2
2. 52 % 0.2
3. 322o0.2
4, 38 - 0.1
5. 26 = 0.1
6. 16 + 0.1
7. 16 + 0.9
B. 4+ 0.1

9. 4 + 0.1
10. Accuracy and smoothness all over

Make sure that the two 16 mm wide steps are precisely

1 equal in depth I
SCALE 1:1 MP/ 2.3 3.2/6
MAT. CAST IRON FIXED JAW (VICE) LN G

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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FOLLOWING POINTS VERY CAREFULLY

CHECK THE
1. 84 o,
2. 6§ = 0,1
- P 1 Rl
4. 40 - 0.1
5. 27 - 0.1
6. 24 % o.1
Y. 24 = 0.9
B. 6+ 0.1
9. 6 + 0,1
10.

Angular accuracy and smoothness all over

Punch the marking lines and mill according to them |

SCALE 111

MAT.: MILD STEEL

BASE NUT (VICE)

MPI23/321/7

MILLING 1!

-

EVELOPMENT CELL FOR SKILLEO LABOUR TRAINING
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

1. 250 % 0.2

2. 116 ¥ 0.1

3. 20 - 0.1

R e = 0':} centrical pasition of slot
0

5. 42 -
6. 32 + 0.2
7. B + 0.1
8, Acéuracy of chamfer 2 x 45
!9, Angular accuracy
- 10. BSmpoothness all over

' _!ﬁpa the reduced scale of this drawing |
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SCALE '1:25 MP/23/3.23/ 8

BASE PLATE  (VICE) [ wiiumne i

MAT,: MILD SIEEL

7 |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST
PAK-GERMAN TECHMICAL TRAINING PROGRAMME - HrEr
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FOLLOWING POINTS VERY CAREFULILY

CHECK THE

1. 802 o0

2. 50 = 0,1

3. 30 - D1

4. 40 - 0.1

5. 4 = 0.1

6. 22 = 0,1

Ts 4 + 0.1

8. Angular accuracy all -

9, Parallel surface a’l over
10, Smoothness all over
Drill all holes duriny assembly !

SCALE 1:1
MAT: CAST IRON | trom Ex6 FIXED

JAW

MP/23/32V9

(VICE)

MILLING T

ol
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

Y. 84 - 0,1 -
2, 30 - 0.1 -
3, 9 - D.05 -
4., Accuracy of notches =
5. Accuracy of smoothness all over -
6. B84 - 0.1 -
7. 30 = 0.1 -
B. 9 = 0,05 =
9, Accuracy of notches -

10. Accuracy and smoothness all cver -

Plece No,
Pigee No.
Piece No.
Piece No.
Piece No.
Plece No,.
Piece No,
Plece No.
Piece No.
Piece No,

L I L e . BT

Drill and counterbore holes during assembly |

SCALE 11 MFP/23/3.20/0
Vi
MAT: canbon STEel ey Vo INSERTIVICE ) MILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GEAMAM TECHNICAL TAAIMING PROGRAMME _ MACHINIST
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CHECK THE

FOLLOWING POINTS VERY CAREFULLY

8o
40
25
40
36
22
10

I+ 1+
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to size !

Q.1
0.1
O 1
0.05
0.1
0.1
0.1

Angular accuracy
Accuracy of drilled holes
Smoothness all over
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Check the external diameter of the bush befi're boring t'.e hole

SCALE 1:9

BASE NUT (VICE)

| MF/23/32\/

DEVELOPMENT CELL FDOR SKILLED LABOUR TRAINING ]
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i scraping 35
' for connection 70401

with base plate
and sliding plate

CHECK THE FOLLOWING POINTS VERY CAREFULLY

1. 40 - 0.05
2. 20+ 0,1
3. 4 + 0.1
4, 10 + 0.1
5, 10 + 0.1
6. 34 0.2

7. Accuracy of notch 20 x 4
8. Parallel surface all over
9. Angular accuracy all over
Smoothness all over

prill holes for M 5 during assembly with part No. 9 |

SCALE 1:1 ( ) MP/23/32Y/12
: MOVEABLE JAW (VICE

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
- PAK-GERMAN IECHNICAL TRAINING PROGRAMME
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CHECK THE FOLLOWING POINTS VERY CAREFULLY
1. 60 20,1

2. To.1

3, 40 + 0.05

4. 17 - 0.1

5. 18 = 0.1

NG

it € + 0.1

B. Parallel surface all over

9, Angular accuracy all over

10. Smoothness all over

Drill all holes during assembly !

sciaping lof conneclen

with sliding plate and
moveable jow

SCALE 1:1 BASE PLATE { E‘} MP/23/3.21/1
-~ YiC
MAT: MILD STEEL |pemEx 8 MILLING It
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
Par. OFRMAM TECHMICAL THAINING PROGAAMME —__ MACHIT IS
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SCALE 1! = e i
] MACHINE VICE(ASSEMBIY AILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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s e o KEYED JOINT WITH GAUGE MILLING 11
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Knurling , thread cutting @ Knurling, turning to high accuracy
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Internal step turning Step turning " Taper 1urning
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Taper lurning
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Longitudinal turning

Internal turning

Taper filting
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In addition to

the exercises shown abave,the trainees have 1o maoke

parts which are needed for the training centre.

TRADE
TRAINING ]I

LAYOUT

MFEI2V 32 2
TURNING I1

MACHINIST

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GE RMAN TECHNICAL TRAINING PROGRAMME [ v
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TOLERANCE :0.1 “UNLESS
QTHERWISE STATED
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SEQUENCE OF OPERATION
1. Face part 1 to length 90 mm and turn step ¥ 11.9 x 75 mm.
2, Cut thread M 12, X
3. Hold in collet @ 12 mm and turn @ 1245,
4., Hold part 2 in three-jaw chuck, drill hole and tap M 12,
5. Turn @ 37.7 and ¢ 20... ;
6., Knurl 1.5 mm part off and face to leuoth 28 mm.
7. Turn part 3 to @ 12.3 and groove to P 7,
8. Turn centre point to 60°,
TR E
- 001
g 2017 |: ;M‘f
SCALE 111 ¢ MP/ 23/322
it mioseer | DETAILS OF CIRCULAR CUTTER  [—ioiieem
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
; MACHINIST
PAK GERMAN TECHNITAL TRAINING FROQRAMME [3-47g: 7
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# 66,7

SEQUENCE OF OPERATION

1. Face part 1 and 2 to thickness 16 mm,
2. Drill and ream hole p 22",

3. 1H01d on mandrel and turn outer @ 50.7 and f 66,7 respectively,

SCALE 111

l : MP/ 2.3/ 322/0a
N NILDEIEEL HELICAL-GEAR WHEELS

TURNING I

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINI 5:‘1
PAK_GERMAN TECHNCAL TRAINING PRODRAMME R
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Sequence of Operation
1. Mark and center the workpiecce
2. Clamp the workpiece on the face plate
3. Rough the bores
4, When finishing,check the diameter with the interal
dial test indicator
SCALE 11 E . PUAT 1Pl 23/322)2
e 3 —————u CCENTRIC BORING PLATE
" MAT.CAST IRON |- oma12ss TURNING 1l
DEVELOPMENT CELL FOR SKILLED LABDUR Ihlm

MACHINIST

PAN - GF RAN TECHMICAL TAAINIMNG FROQ
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PAK-GERMAN TECHNICAL TRAINING #ROUwAMME
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SCALE 111 : | MPr2.3/322/3
MAT, CARBON ST PLUG GAUGE TURHING B3
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T DEVELOPMENT CELL FOR SKILLED LABDUR TRAININ
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SEQUENCE OF OPERATION
1. Hold square block in four-jaw chuek and face
all six sides.
2., Centre drill and drill a through hole @ 16,
1. Bore the two internal steps of @ 24 and § 32,
4. Re-chuck and repeat operation No. 3
SCALE !9 DAPER WEGGHT MP/23]322/4
MAT. MILDSTEEL A £ AT

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIMT
TAR-GEMMAN TECHNICAL TRAINING PROGRAMME Jiny
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SCALE 11 MPf23/322/5
MAT: MILDSTEE. SPINDLE WITH TAPER | TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING | Bk
PAK -GERAMAM TECHMIC AL TRAINING PROGRAMME _—_ SI
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SEQUENCE OF OPERATION
1. Hold workpiece in three-jaw chuck and face to length
82 mm.
2, Centre drill both sldes,
3, Hold workpiece between centres and turn to @ 40.5” x 15 mm.
4, Turn groove @ 2B x 5.
5. Re-clamp workpiece and turn to ¢ 32,5, @ 22.5 and
groove @ 18 x 5.
6. Adjust topslide to 4°46' and turn taper 1 : 6.
« D02
- 0025
gL0S 17 0 050
SCALE 11 MP/ 2.3/2322/6

MAT: MILDSTEEL

SHANK SCREW WITH TAPER

TURNING 11

FA G TECE AL TAanmg Froonnmi - T

@ DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST




| 41 [“\_CENTER BORE '

SEQUENCE OF OPERATION

H M I3 -':Im '_:IF.] _;
et l _
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1. Face one side, turn to @ 3/8" and cut thread.

PAX GERMAN TECHNCAL TRAPING PROGRAMNE T

MACHINI5Y

2. Centre drill both sides and hold workplece hetween

: centres.

3. Rough the form of the handle with a radius tool.

4. Finish according to form gauge by unsing hand tool.

5. Hold workpilece collet chuck @ 7/8", turn radius 3/16

and to length 4/8%,
SCALE 11 MP/f23/322/7
MAT: MILDSTEEL HANDLE TURNING 11
&a DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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SEQUENCE OF OPERATION
1. Face to length 158 mm.
2. Centre drill both sides.
3. Mount driving p':t2 and hold workpiece between centres,
4. Turn to @ 32.5 mm and step @ 18 x 18,
5. Turn groove and a2just topslide to 446’ .
6. Turn taper 1 r 6.
7. Re-clamp, tor step @ 14 x 16 and taper morse 2.
SCALE 1:1 MP/23/322/8

THREADED BOLT WITH TAPER

MAT: MILDSTEEL TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHHICAL TRAINING PROGRAMME

MACHINIST
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ﬂ!}EHCE OF OPERATION
Ts l-iuld workplece in three-jaw chuck.
2, Turn one side according to drawing.
3. Drill and ream hole @ 16/ and internal recess @ 28 x 3.
4. Re=chuck and face to thickneas 26 mm,
5, To ensure true running hold the workplece on mandrel,
6, Turn second side, the outside @ and V-belt groove.
]Em .Emu
SCALE 141 : MP/ 2.3/322/8
MAT: ILDSTEEL V- BELT PULLEY TURNING L1

DEVELOPMENT CELL FOR SKILLED LAGOUR TRAINING
MACHINIST
PAK-GERMAN TECHNICAL TAANING PROGRAMME
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SEQUENCE OF OPERATION .
1. Hold mandrel between centre and turn step to @ 16.
2. Cut thread M 16 x 1.5 on lathe machine.
3. Hold workpiece for nut in three=-jaw chuck.
Drill hole and cut internal thread.
. Check for proper fitting with the previous made mandrel thread,
4. Turn ocuter shape of nut and knurl.
§. Part off and face to length.
_SCALE 111 MF/ 2.3/322/0
MAL: MILDSTEEL MANDREL WITH NUT TURNING 11
— —
@ DEVELOPMENT CELL FOR SKILLED LA NIl
SKILLED LABOUR TRAINING MACHINISI
PAK:GERMAN TECHWICAL TRAINING FROGRAMME -
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SEQUENCE OF OPERATION

1. Clamp workpiece in three-jaw chuck and turn roughly the
outside diameters,

2, !‘I.n;.l;“th- hole @ 2577 and rough both diameters 35°/
o "

1. Hold workpiece on a mandrel, smuh outside diameters
and the two bearing seats 35H

15“' 25
: 25 0, Z
SCALE 1:. , VE MP/2.3/322Mm |
MAT, MILDSTEEL UMLESS FREES NS TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST
PAK-GERMAN 1 TRAINING FAOGRAMME v




e ¥ 19 ey

SEQUENCE OF OPERATION :

1. Hold part No. 1 between centres and turn the outer @,
grooves, cut thread M 16 and taper 1 : 6.

2. Hold part No. 2 in three-jaw chuck,
Drill hole @ 18.5. Do not disturb the setting angle

adjusted for external taper and turn internal taper with

the same setting.

3, Turn and knurl part No.'3.
Drill and cut thread.

4. Assemble all the parts and turn outer shape of part 2.

p—g 18—

SCALE 11 MP/ 2.3/322/12

SHANK SCREW WITH TAPER

MAT. MILDSTEEL

TURNING 11

OEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERWAN TECHMICAL TRAW™G PROGRAMME

MACHINIST
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SCALE 11 MP/ 2.3/322M

HMAT. MILDSTEEL

FITTING EXERCISE

TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PN -

AL T

MACHINIST




Longitudinal shaping

Longiudinal shaping

| ———ten 3242

2

—= 3 2 411

Uy - |

Anguiar shaping

Square and angular shaping
2 EN

3243

J_L]

Step and angular shaping

Ver shaping

5/58 — 12.4(5

6 ———=  324i6

Ves and siot £haping

il

=

-

Form and step shaping

7

3247

8

In addition to the exercises shown chove, the trainees have lo make parts
which are needed for the training centre.

TRADE MP/21/323
TRAINING 11 LAYOUI SHAPING I1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
¢ = MAGHI NS

PAN-GERMAN TECHMICAL THAINING PROGRAMME
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

1.
24
3.
q.
5.
6.
1.
8.
9.
10.

Use parallel distance pieces when chucking the workplece

136 = 0.1

25 = 0.1

41 - 0.1

hngle A - B

Angle C - D

Angle ABCD=E
Angle ABCD=~F
Parallel surface

- Plane surface
Smoothness all over

in the vice |

SCALE 11

MAT: MILD STEEL

RECTANGLE PIECE

MP/ 23/ 3231

SHAPING 11

4,

DEVELOPMENT CELL FOR SKILLED LABUUR TRAINING

PhM-GEARAN T TRAIHING PROGRAMME

MACHINIST
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PAK.GERUAN TECHNICAL TRAINING FPROGRAMME

120t — et 9._501 | ==
E-F
D B o
2
c
CHECK THE FOLLOWING POINTS VERY CAREFULLY
1. 120 2 0.1
2. ®0 % oG
3. 9.5 = 0.1
4. Angle A - B
5. AnglecC - D
6. Angle AR CD-E
7. Angle AACD-PF
i, Parallel surface
9. Plane surface
10. Smoothness all over
Remove all burrs before you check the dimensions I
[ SCALE 11 NP/23/3.23/2
MAT: MILD STEEL PLATE ' SHAPING 1]
;uq DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
T17% MACHINIST
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

1 16.5 - 0.1

2 16.5 = 0.1

3. Smoothness and right angle

4, Smoothness all over
SCALE 11 MP/23/3.23/3
MAT: MILD STEEL SHEARARIECR SHAPII:G "3" v

i DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

P TR T rrooed I | MM




TOLERANCE = 0.1 W

!
*‘3.

2?2 Pieces

t 31048

. CHECK THE FOLLOWING POINTS VERY CAREFULLY

{ 31 0.1

2, 10.4 2 0.1

3. Smoothness and right angle
4. Smoothness all over

Chamfers are tn be made by shaping with the roughing

tool.
. SCALE 11 MP/2.3] 3.23/3a
MAT: L.C.STEEL PARALLEL PIECES SHAPING I

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
im MACHINIST

PAK-OERMAM TECHWICAL TRAINING PROGAAMME

e
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CHECK THE FOLLOWING POINTS VERY CAREFULLY
1. 25 e 0.1
2, 25 - 0,1
3. 25 - 0.1
4. Parallel surface and accuracy
5. Smoothness all over
6. 25 = 0.1
7. 25 = 0.1
Bi 25 o= 0.1
9. Parallel surface and accuracy .
10. Smoothness all over
The distance between all three paité of parallel surfaces
must be precisely equal !
SCALE 111 MP/2.3/ 3.2 3/a
MAT: MILD STEEL HEXAGON SHAPING 11

_DE'VEJ.QFHENT CELL FOR SKILLED LABOUR TRAINING ;
PAK-GE AMAN TECHNICAL TRAMHING PROGAAW W —pe—_— i St 2
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CHECE TIE FOLLOWING POINTS VERY CAREFULLY
1. %0 * o.1
2. 61 - 0.1
3, 20 = 0,9
i. 16,5 = 0.1
5. 125 = 0,]
6. & =~ 0.1
7. Accuracy and right angle of stepped sides.
B. Accuracy and right angle of outside surface.
9, Smoothness of stepped sides.
10. Smoothness all over.

Grind the grooving tool according to width of grooves !

SCALE 111 MPI 23/ 3.23/5
MAT: MILD STEEL SUDE RAIL SHAPING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
& MACHINIST
PAK-GENMAN TECHNICAL THAMMING PROGRAMME 1% % e
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CIHHECK THE FOLLOWING POINTS VERY CAREFULLY
1. 94 x 45.5 + 0.1
2. 16.4 + 0.1
3, 40 = 0.1 x 12.4 + 0.1
4.' 1'5"'0-1 X ?-4 +'D-1
5. 30 - 0.1 x 7.4 + 0.1
6. Accuracy and right angle of stepped sides
7. Smoothness all over
SCALE 141 MP/23/3.23/5a
MAT: CARBON STEEL] PARTS OF SNAP GAUGE SHAFING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
PAK_GERMAN TECHNICAL TRAINING PROGRAMME | e
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CHECK THE

FOLLOWING PCINTS VERY CAREFULLY

TOLERANCE * ()

W

— 37,53

5

ol o

-909~

H-ﬂl

1. Bo
2. I7
3. 28
4. 28
- R
6. 8

I+

+

+

0.1
0.1
0.1
0,2
0.1
0.1

7. Accuracy of angle 90° and notch

#. Smoothness of angle 90° and notch

9. Right angle and parallel surface all over

10. Smoothness all over

Start the work with cutting the B mm wide groove to

its full depth |

SCALE 11

MAT: CARBON STEEL|

YV - BLOCK

MP/23/ 3.23/6

SHAPING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINISY
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PAK-GEAMAN TECHHICAL TRAINING PROGRAMME

A | i
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20°02
CHECK THE FOLLOWING POINTS VERY CAREFULLY
1. 10 % 0.
2. 40 - 0.)
3. 40 - 0.1
4. B + 0.1
5. 8 + 0.1
6. 8 + 0.1
7. 6§ + 0.1
8. Accuracy of angle 90° and notch
9, Right angle and parallel surface all over
10. Smoothness all over
All grooves must be precisely parallel |
LECALE 1 MP/23/3.23/7
MAT: CARBON STEEL V.- BLOCK SHAPING Il -
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
zx MACHINIST
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6.0
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TOLERANCE 191

w

= 12—

e 106
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CHECK THE FOLLOWING FOINTS VERY CAREFULLY

1. 100
2. 70
3. 40
4. 36
- 18
6, 14
T 24
8.

9.

10.

:
+

+

0.2
0.1
0.1
0.1
0.1
0.1
0.1

Parallel surface all over
Right angle surface all over
Smoothness all over

Mind the marking lines durihg machining cperations |

oCALE 11

CLAMPING TOCL

MPf23/3.23/8

MAT: MILD STEEL SHAPING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINISY
PAK GERMAN TECHMCAL TRANING FrocRAnie TN :
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SCALE 11

MP/2 3/ 3.2%{‘91

FITTING PIECE WITH SLEEVE SOCKET

MAT: MILD STEEL SHAPING H
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIS
PAX-GERMAN TECHMICAL TRAINING FROGRAMME - Zatodd




Flat & parallel grinding

Longiudinal grinding

1.2.¥%3 |

3.2.3n - 2

Square B parallel grinding

4 O

Angular B longitudinal grinding

3231 ————=

3/ 3a

3.2.30% &

Step & parallel grinding

Vee & longitudinal grinding

2.2.0)85 ———— 5 /5a 1.2.306 —-— 1
/,_
/L
Angular grinding Square & vee grinding
4.2.113 ——= ) 3.y — 8

In addition to the exercises shown

above the trainees have '0 make parts

whith are needed for the iraining centrs.
TRADE ' MP/21/3.2.4
TRAINING I LAYOUT SURFACE GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-GERMAN TEcHcAL TRammg FRocRAMvE [




VIV GRINDING

120

80

a

90+01 [A5 0058 2 008790037600 T L0072 {72002

Fd 2 L S 1] 9

CHECK THE FOLLOWING POINTS VERY CAREFULLY

1 0ran |68 a0 6 0m

1. 9.0 + 0.1

3, 8.5 2 o0.05

3, 8.2 = 0.05

A, 7.9 ¥ o.03

5. 9.6 2 008

5. 7.6 T p.o2

7. 7.2 ¥ o.02

8. 7.0 *  0.01 @
9. 6.8 + 0.01

10. 6.6 - 0,01

SCALE 11 MP/2. 3 32.4h

MAL: MILD STEEL

MEASURING EXERCISE

fram 3.2 372

SURFACE GRINDING

o b

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-GERMAN TECHNICAL THAININDG FROGRAMME




VA GRINDING

136 = 0 —
£
Mo 1 2 ] h 9
a tognos [L06:005 | 4042002 [4L0 2002 (40,0001
b 258005 | 256005 | 2544002 (2524002 | 25000

CHECK THE FOLLOWING FOINTS VERY CAREFULLY

1. 8.8 2 o.08
2, 25.8 ¥ 0,05
3, 40,6 X 0,08
4. 25.6 % 0.08
5, 40.4 = 0.02
6. 25.4 % .o0.02
7. 40.2 ¥ o0.02
8. 25.2 2 .02
9. 40.0 ¥ o.,01
o, 5.6 = 6.0

Remove all burrs befbre you check the dimensions !

SCALE 11 : MP/2.3/ 32 4/ 2
MAT: MLD STEEL | . ,’_‘:_E,:Q'SURING EXERCISE SURFACE GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
PAK-GERMAN TECHMICAL TRAMING P l
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VY GRINDING

—=4 162005 [—=—

CHECK THE FOLLOWING POINTS VERY CAREFULLY

I+

1. 16 0.05

I+

2. 16 «0,05
3. Accurucy and right angle

4, Smoothness all over

i St B .

—f 6005 f—

Thri2 Y3240

o oS e SQUARE PIECE
MAT: MILD STEEL fram 4.2.3/1

SURFACE GAMNDING

| DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAR_GERMAN IECHWICAL TRAMMG Procrawsa: (NG

MACHINIST
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VA GRINCING

1 Faeces

S -

-un =~
A B No of Pieces
30 10 2
29 10 2
28 895 2
27 9 2
CHECK THE FOLLOWING POINTS VERY CAREFULLY
1. Dimension n
2. Dimenslon B
3. Smoothness and right angle
To ensure equal size of both pleces grind them
together.
SCALE 1 MP/2.3/32.4/3a

MAT+ L.C.STEEL from 3.2.3/3a

PARALLAL PIECES

SURFACE GRINDING

2

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

TAK GERMAN TECHMICAL TRAIMING PROGRAMME -

MACHINIST




VYV GRINDING

8}

B0to e

CHECK THE FOLLOWING POINTS VERY CAREFULLY

1. 24 - 0,05 - Piece No, 1
2, 24 - 0,05 - Piece No. 1
3., 24 - 0.05 - Piece No. 1
4, Parallel surface and accuracy - Piece No, 1
&. Smoothness all over - Piece No. 1
6., 24 - 0,05 - Plece No. 2
7. 24 = 0,05 - Plece No. 2
B, 24 - 0,05 - Piece No. 2
9, FParallel surface and accuracy - Plece No, 2
10. Smoothness all over

Finish the first plece completely before starting to
grind the second one |

SCALE 11 MP/2.3/ 324/

HEXAGON SURFACE GRINDING

MAT: MILD STEEL from 3.2.3/¢
s i

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
PAK_OERMAN TECHNICAL TRAmiNG PROGRAMWE NN




VVY GRINDING

-—'

g3020.1

1

60 = )

CHECK THE FOLLOWING POINTS VERY CAREFULLY

11 60"’0.1

2. 16 - 0,05
]. 12 = 0-05‘
4- B v 0.05

5. Smoothness of plane surface
6. Smoothness of plane surface
7. Smocthness of plane surface
B. Smoothness of plane surface

9, Parallel surface and accuracy
10. Smoothness all over

60 mm
16 mm
12 mm
B mm

When grinding the lower surface use suitable distance
pieces to chuck the job |

SCALE ¥ -

MAT: MILD STEEL

from 3.2.3/5

SLIDE RAIL

MP/2.3/32 4/5

SURFACE GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
@ - MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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2
2 | Ellen screw ] 4 MBx 20
1 | Test piece Low Carb.st] 3
1 | Snap Gauge No.1 Low Carb.st| 2
1 [ Snap Gauge No.2 Low Carb.st] 1
Qty.| CENOMINATION MATERIAL | NQ. REMARKS
SCALE 11 SNAP-GAUGE MP/2.3/ 11{-151
MAIL twom a23/50 FOR_TRAINING PURPOSE ONLY. GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
A GERAN TECTcAL TnamwG rroonone T




vva GRINDING

_— 9’

30t ——ae

r—8.ops—

e e

-00%

B0

CHECK THE FOLLOWING POINTS VERY CAREFULLY

1. 36 = 0.05

2. 2B - D.05

3. 28 - 0.05

4. 30 - 0.1

5. Accuracy of 90° angle in V=groove

6. Accuracy of 90° angles outside 3
7. Parallel surface all over

8. Smoothness of right angle in V-groove
9, Smoothness of right angles outside
10. Smoothness all over.

I+

Check the grinding wheel for proper dressing and
cleanliness |

SCALE 1 MP/2.3/32.L/6

: . V- BLOCK
MAL-CARBON 514 from 323/ - SURFACE GRINDING

! DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINI ST
PAK-GERMAN TECHMICAL TRAINING PROGRAMME R
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CHECK THE FOLLOWING POINTS VERY CAREFULLY

- 29!5 "093

1

2 T8 =0
3. 0.5 =0
4

.2
o1

. Angle 43°

5. Eveness of gauged length

6. Parallel surface all over

7. Accuracy
B. Accuracy
9. Accuracy

10. Accuracy

and smoothness
and smoothness
and smoothness

and smoothness

of
of
of
of

Distortions of the plece caused
be straightened before grinding

gside A
side B
side C
side D

by the heat treatment must
it |

SCALE w1

MAT:CARBON 51

STRAIGHT EDCE

from &.2.1/3

MP/2.3/ A2.L17

SURFACE GRINDINC

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
: PAR-GERMAN TECINICAL TRAINING PROGRAMME .




VWV GRINDING

8 505

17902 ——d

Y09

3%. 005

CHECK THE FOLLOWING POINTS VERY CAREFULLY

f———— — 63101 ———— —21°02 —!

I

1.
2.

69 = 0.1

39 - 0.05

39 - 0.05

33 + 0.2

21 + 0.2

Right angle 90° x 13

Right angle 90° x 21

Parallel surface of right angle 90 x 33
Parallel surface of right angle 90° x 21
Smoothness all over

V-grooves must be precisely parallel |

SCALE 11

MP/2.3/3.2.4/8

MAT.CARBON 5T. from 1237

V - BLOCK SURFACE GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAM 3




Ain

Angular milting

Form milling

Exercising of known operation

22— WY )y

2a

Form & angular milling

Helical gear milling

3 — 2.4/

3.22/la —= § 233/

Flute milling

B HESSSS

Flute milling

3.5 —= §

Stet milling

Rack & keyway milling

-

internal recess milling

41.2/0— 9 —a 432/3

3.22M —= W

NMa/mb-— 432.3/5

In addition to the exercises shown above,
which are needed for the training centre,

the trainees have to make parts

TRADE
TRAINING IT1

LAYOUT

MP/21/4 221

MILLING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
| PAR-GERMAN TECHNICAL TRAINING PROGAAMME

WAGHINIST




{al X /€ L)

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

B G'0z |I@3j8w gz |uwm Zyl 4 48 ww 9z X py ICTJ'SH
. . (V1Q w/E)
e 1=
—5_ B'E 39w 9°* | (um QOL ooL uu G| @ [ea3xs’s’
; Y (L¥/L X ub/L E)
% 0°L |[ze3ew z*||um 5Ol 5DL “ W pT9XZg IPTIS’
LONILS YD, __ (V1Q uE)
X z'9l |m@3swgy-o|um gz 8z we g, ¢ uolr 3se
L ﬁ
. . Iwid (B/E X .v/L L)
q Iajew 2| |unr 901 901 um QLX ZE T@@38°D"
- Ia . IVII(a8/L % o¥/L L)
5§ Ll 39w poZ(umr OS5l o5t W zZzX Lf Tee3s'D’
AV (/L % L878)
SE'0 |Te3suw profum g7 ST um 9 X 9| [9935'S"
‘ ; (a8/L X W¥/€ 1)
¥ 9°'g |xe3ew L*i|uw g9 83 wm ZzZ X ¥y IPTI'S”
) | (al X 42/1 L)
i 0O°6L |I93Sw g Z|um 95| I 95 ||u SZ X gf JIETA"S”
seaujell| sesujeal|esufea] Ll L] 9 |1 E ez |erZ|OiZ] L
9| 03 9| 303 Tad (ZIBWFTTFW UT usATh y3buey) *ON ®8F2I8X3| LL ©3 L/L"T°P "9
Iybyenm ylbus1, ylbua III ONI
Te303 Te30L
LSINIHOYW 11 ONINIVEL 3qvil

GYIOTY  WINILIW

"DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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TOLERANCE = 0,1 UKLESS
OTHERWISE STATED

1o

WV Milling

p— 2 —=

150

\ REFERENCE SURFACES

23

SEQUENCE OF OPERATION

1. Machline reference surfaces

2, Mill the shank 24 x 16

3, Mill angular surfaces and tool slot

- &=

SCALE 11

TOOL HOLDER
MAT: MILD STEEL

MP/23/L.21/1

MILLING 111

%9 DEVELOFMENT CELL FOR SKILLIED LABOUR TRAINING

|

MACHINIST

PAK-GERMAN TECHMICAL TRAINING PROGRAMME _ |




For all dimensiens 0.1,
uhless oltherwise staled vV

—=iM1D
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- l [ 45"
<ok S W Bl g
w r W ¥ /
I
% brazed
-l

& a5 T

e
1 | Tool bit 13. .| High speed st .
" l 1 Tool I_mlder 10 Mild steel
oL Part :
Qty. NAME No | Material Remarks
“[s6aLE 1 CIRCULAR CUTTER MP/23/421/2
' PARTS-10.13 MILLING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST
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Milling
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SCALE 11

MAT: H.C.STEEL

SIDE TURNING TOOL

3
MP/23/4.21/2a

MILLING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINIMNG

PAK-GERMAN TECHMICAL TRAMNIMG PROOH

P, N
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MACHINIST

o A |
s |




Tolerasee T 0.1

v\? unless otherwise slaled
8.2
L
e 1, 4
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"
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- 100
DETAIL
A

SEQUENCE OF OPERATION

1. Mill to dimensions B.2 x 30.5 x 100
2., Mill the radius 10 with the radius milling cutter

3. Mi11l the 43° angle faces by turning the vertical head

4., Mark and mill the 50° angle

SCALE 1:1 MPI 23162113

MAT. H.C.STEEL ~ STRAIGHT EDOE MILLING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAM-GERMAN TECHNICAL TRAINING FROGRAMME

MACHINIST

———




Brely |

No.of leeth= 31  Mpdul = 2

524
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5
C
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- 15 2005~

SEQUENCE OF OPERATION

1. Check diamter of raw pilece.

2, Hold on milling mandrel,

3, Check the workplece for true running.
i. Select module cutter according to no. of teeth raquired.
5. Clamp dividing-head spindle while milling.

Rack

1. Check height 16 Y o.05

2. Mount machine vice precisely at right angle using the
dial test indicator.

SCALE I

i

ALAT CASY RON

GEAR-WHEEL AND RACK

MP/23/L.2)/4

Reck Momd 240

MILLING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING A B
; =
PAK-GERMAN TECHNICAL TRAINING PROGRAMME




No of teelth = 30, Modul = 15
lead =420 mm

TSN\

No of teeth = 40, Modul = 15
lead = 560 mm

15¢.

—

%
L

3

SEQUENCE OF OPERATION

1. Check raw plece for correct diameters |

2. Hold on milling mandrel |

3. Check the workpiece for true running (dial test-indicator) |
4. Mind right or left hand helix.

SCALE I MP/23/L 218

HELICAL-GEAR WHEELS MILLING 111

MAT CAST IRON trem 3238

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING - MACHINIST
: PAK-GE RMAM TECHMICAL TRAINING PROGRAMME e 2r =)
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SEQUENCE OF OPERATION
1. Mark, drill and ream hore Tﬁ"?
2, Clamp workpiece on rotary table using a centre
bolt to ensure true running.
SCALE 11 DISK CAM MPf2.3/6.21)6
MAT: MILD STEEL MILLING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
HAACHINIST
PAK-GERMAN TECHNICAL TRAINING PRUGRAHME




YV  Univ: Milling

164

3,4

= T ;ﬂl = 3
= - ‘ 8
I
Sul$ S %
Lead 195mm
'J%if(‘-

INDEXING HEAD
TAILSTOCK
SHANK END MILL
g 12 - )4 MM

MOUNTING OF THE INDEXING
HEAD AND TAILSTOCK AS
WELL AS GEARS FOR NELICAL
MILLING

LEAD 195 MM

T0 GET AN FROPER CLEARANCE
CUT, SWIVEL THE '\'ERTIC%L
HEAD TO AN ANGLE OF 18

2 AS SHOWN IN THE SKETCH,

MILLING OF THE FLUTE AMD
CLEARANGE ANGLE 30,

SCALE 11 MP/2306.20]7

T T SHANK END MILL CUTTER
MAT: H.S5.STEEL S. RAIGH MILLING 111
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
li‘iig’.llll PAK-GERMAN TECHNIGAL TRAINING FROGRAMME et
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Lead = 100 mm

MAC HINIST

MP/23/L2)/8
MILLING 111

15
Twist Orill

FAK-OGERMAN TECHNICAL THARLS) FruvAlsss

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MAT. H.5.STEEL

SCALE 11




29k

SCALE 111

MAT MILD STEEL

MILLING HEAD BODY

from £.1.2/8

MP/23/L21/9

MILLING 111

OEVELOPMENT CELL FOR SXILLED LABOUR TRAINING
PAK. GERMAN TECHNICAL TRAINING PROGRAMME -

MACHINIST




Detail

SEQUENCE OF OPERATION

& m=15
L.

1.

Mount machine vice precisely at right angle using
the dial test indicator.

Clamp the workpiece in level. Check with the dial test
indicator.

3. Mill the face 90 x 2 mm depth.
4. Select the required modul cutter and mill the teeth.
5. The movement of the table according to the pitch
has to be checked with the dial test indlcator.
6. Set the wertical head with the two-lip end mill cutter
diem. 8 to mill the keyway. .
7. To get the keyway accurately opposite the rack, set the
surface of the teeth on parallel pieces,
SCALE 11 MP/2.3/6.2.1/70
DRILL SPINDLE SLEEVE LU TH
MAT: MILD STEEL T

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

T A ——
PAK-GERMAN TECHNICAL TRAINIRG EGUMAMME

- — b R ————— — . S—



vV (T\W) Grinding
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SEQUENCE OF OPERATION
1. Clamp the workpilece in the machine vice,

2, Mill the square hole 100 x 24 with the end mill cutter
to a size of 98B x 23 mm,

J. Square and finish by slotting to the correct size.
4. By milling the angle of 30° consider the grinding allowance.

S, prill and ream the hole 2077

SCALE 1 MB/23/421/n

MAT) MILD STEEL MILLING 111

PART OF CIRCULAR-CUTTER

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MAC HINIST
‘E EL PAK_GERMAN TECHmCAL TRAmnG FRocRAE [
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SEQUENCE OF CPERATION

1. Hold the workpiece betuween centres.
2. Mill the flat tang with the shank end mill cutter diam. 14 mm.
3, Turn the workpicece and hold it with the taper Morse 3 in the
dividing head,
4, Mill size 24-0.05 and angle 60 by using an angle mill., cutter.
5. The 12H7 blind hole is to be drilled to & diam, 11,5 mm,
To get a straight end of the hole use a drill diam. 11.5 with
the cutting lip ground straight.

| SCALC 11 CIRCULAR CUTTER MP/23/421/1a

) MAL MILD STEEL | rom iz MILLING 111

DEVELOPMENT CELL FOR SKILLEN | ABMIB TOAMIME

PAR-GERMAN TECHMICAL TRAIMING PROGRAMME

MACHINIST

e e —
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To hold the. nut use part no. 1 25 a mandrel,
SCALE 11 CUTIER MP/23/421/Mb
MAL MILD STEEL | om s12/m mRCl{k?ﬁnn_z MILLING Il

DEVELOPMENT CELL EDR SKILLED LABOUR TRAINING MAC HINIST
PAK GERMAN TECHWIEAL TRAmnG PROGRANWE [N
I_' :




Longitudinal grinding

Taper grinding

&1

14112 ——= 2

~Eijif=o =

Longliudinal grinding

SR e e SR S

-l

Langitudinal grinding

3.2 § =i 3

T E ——— &ruw

+ —F

Gringding to high aAccuracy

Cylindrical ang taper grinding

3.9, % 5

Lh2i —————= ]

Tapar grinding

Eccentric grinding

3.2.2/10 —— 7

b0 ————= a

L]

In addition tg the exercises shown aveve,the trainees have 1o rooke

parts which are needed for the \raining centre,

TRADE
TRAINING Wl

LAYOUT

MF/2.yL.2.2

CIRCULAR GRIND.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAININC
; MACH T
PAK-GERMAN TECHNICAL TRAINING PHOGHAMME _ ealiney el

e e an e e

-




MAT: MILD STEEL | 0 /a1s

MEASURING EXERCISE

Vv
150
'ﬂ
o [ T3
]
¥al
5
] =
L& i
L}
Mo 1 2 3 4 5 6 7 B q "
“a  |Sowps[f20.8 P29.6 [129.5 29, 293 [#29,2 29,1 [20.0 28,9
+0,08 r 1003 leopy |1002 |eom |soo |0 | ooy | mon
CHECK THE FOLLOWING POINTS >
Marks given
1. @ 30.0 % 0.05
2. @ 29.8 £ 0.05
3. @ 29.6 ¥ o0.03
48295 Saie3
5. # 29.4 % 0.02
6. '@ 29,3 = 0.02
7. @ 29.2 ¥o.01
8. ¢ 29.1 £ o.01
9. @ 29.0 - 0.01
10. @ 28.9 - 0.01
{ The surface to'be measured must not be polished with emery cloth.
SCALE 111

MF/2.3/6.22/1

CIRCULAR GRMD.

!

J

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

D
PAK-GEMMAN | ECHNICAL TRAFANG o)

FERS S~ -

h T

MACHINIST |
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[Jimension Lhimension Dimension
A B C
¢ 15 15.04 09 14.98 .p01 13
¢ 16 16.04 09 15.90. .00 14
¢ 17 .04 16 98 . r 4.5
d 18 18 05 *2%! 17 98 _,, 00 15
¢ 19 19.05 * 18 98 . 501 16
CAUTION
Before starting the work the shaft has to be checked

for true running and accuracy of size.

For clan;pinq between centres £ill up the cintre hole

with a lubricant.

To find the required swivelling position for the workpiecce
check the diameters of the mandrel aftef each cut till the
correct ratico (difference of diameter) is obtained.

SCALE

MATL: L.C STEEL

MANDREL

from 3.1.1/2

MP/2.3/422)2

CIRCULAR GRIND

o

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GEAMAN TECHNICAL THAINING PRUGRAMME

MACHINIST




GRINDING TOLERANCE 002 VVV
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SEJUERCE OF OPERATICH

1. Hold between centres and check for true running.
2. Adjust the machine to the required taper angle
and grind accordingly.
3. Repeat operation 2 for second taper.
4, Grind the parallel dismeters to the required sizes

Caution:-
Check parallel diameters with micrometer.
Apply gregse at the centre holes.
y |
SCALE 1} MPIR.3/4.2.213
! MAT MILDSTEEL oo I.I;.:J?PINDLE W'ITH TA PER CIRCULAR GRIND.

UEYELOFMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PR GERMAN TECHWCAL TRAINNG PAZGS Ao e .

e i B . i e it



TOLERANCE 20,1 UNLESS
NTHERWISE STATED VY

SN

pa— # 38 o3 —=

| S — 4&Dg6 R

ps——— # 50_0,02

G2

118 .2

1

- 130

The diameters 40g6 and 39-0.02 have to run trus with
the internal diameters 35H7.

Therefore hold the workplece on a special mandrel which
is centering the workplece on these diameters.

Lo T

fus
i

b

MF/ 2 3/6.22]4

S5CALE 141 :
DRILL SPINDLE SLEEVE CIRCULAR GRIND

MAT: MILD STEEL| jom 3.2.2/m

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME _
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Taper 150 ﬂ{ ﬁ- |
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Before starting the work, dress the grinding 'wheel and check
if the machine grinds cylindrically.

Check the accuracy of the micrometer with the slip gauges
before measuriny the workplece.

SCALE 11

MAT. H.C.5TEEL

from 3.1.1/14

PLUG GUAGE

MP/2.21422/5

[cRCULAR GRIND

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GE AMAN

TECHNICAL TRAINING PRUGPAMME

MACHINIST
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Chuck the workpiece between centres.

Belect the "r.p.m" of the workpiece.

Grind the diameters 40-0,02 and 22-0,01

For grinding the tuper swivel ‘the upper-table
of the machine to 4045 (setting-angle).

To check the taper use a taper gauge.

Reference values for the speed of the
workpiece during grinding (m/min), based

on a cutting speed of the grinding wheel of 30m/s.

External grinding Boft steel Hardened steel

Roufh grinding 12-18m/min 14=18m/min

Finish grinding 10=-14m/min 10-12n/min
SCALE 111 MP/2.3/4.22/6

MAT: MILD STEEL

SHANK SCREW WITH TAPER

from J.1.2J6

CIRCULAR GRIND

FAK-GERMAN TECHNICAL TRAINING PROGRAMME

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
T

MACHINIST




FOR ALL DIMENSIONS 20.1

: ; ; UJLESS OTHERWISE STATED
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'SEQUENCE .OF OPERATION

1. Hold tthe workpiece between centres.
‘2., SBalect the r.p.m. of the workpilece.
3., Grind the cyl. diameters.

t 4. Grind the taper after swivelling the upper table to the
regpective setting angles.

%. Check the tapers with the taper gauges.

ATTENTION

Specidlly when grimding long pleces of comparatively small
diameters, full attention is to be given to proper cooling
by cutting compound. Otherwise the workpiece might be over-
heated which often results im its deformation,

SCALE 11 MFY2.3/4.22/7

MAT. MILD STEEL ,,.J*iEE,fDED BOLT WITH TAPER CIRCULAR GRIND.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRANING PROGRAMME

MACHINIST
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SEQUENCE OF OPERATION

1.

2,

3.

Clamp the workpiece between centres,

Make sure centreholes are greased.

Select the r.p.m, for the workpiece,

grind the diameters 41.5_0_02 and ZTfG.

Before grinding the diameters "‘“-o.m make isure.
to dress the grinding wheel according to the given

sketch, as you have to grind the shoulders as well.

To grind the big end diameters
H.E_n_m clamp in accordance with
their centres.

Check the distance 22"'0'05 between the shoulders with
a slip gauge,

SCALE 11

MF/2.3/4.2218

MAT: MILD STEEL

CRANK SHAFT

from &.1.0/10 CIRCULAR GRIND

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAX GERMAN TECHNICAL TRAINING PROGSAMME P-4 )

MACHINIST
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Longitudinal lurning

@

Facing.drilling. thread culling

L

"
?
3

Longitudinal turning

1 —— T 2 —e 12 I —-=17
=
||
3
He—e—2
Step lurning, thread cutling Farallel and sgquare shaping Parallel and recess shaping
dita ——12 5 1 6 ————e=8

@
©

Squore shaping

7

Farm milling

Recess milling

1 — 12

6 —— a — =12

“F

4]

T=Form milling V=Groove and T-Slot milling Assembling
W ——= 17 | § —— 1 12 12
TRADE ] MP/ 21/6.2.3
TRAWING 111 | LAYOUT vorcey | TOOLPOST
WORK_ SHOP PAOJECT

MACHINIST

DEVELOPMENT CELL FOR SKILLED LAZOUR TRAINIMNG
FAK GERMAN TECHMICAL TRAINING PROGRAMME _
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Tolerance 30 1mm

unless oltherwise slaled

- - = ——— .

ez
31

a0
The hole 21 x 25mm has to be made during
assembling.
Check the threads with the Thread ring gauges.
SCALE 11 MPYZ3/6 2.3/
SPINDLE :
MAT.:MILD STEEL

EVELOPMENT CELL FOR SKILLED

L]
D LABOUR TRAINING
PAK-GE RMAN TECHNICAL ln‘m PRGN AMWE

{For tool post)

WORKSHDP PROIVECTS

MACHINIST




Tolerance & 0.9 mm

unless otherwise staled

Lx 450

Make sure that e faces of part B are at right angles te the thread.
The thread hele MB has to be made during assembling.

SCALE 1:1 MEY 230202

= NUT & WASHER

MAT. MILD ST <L (For tool post) | WORKSHOP PROJEC T

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
FAK-GERMAN TECHNICAL TRAINING PROGRAMME —

MACHINIST




Tolerance s« 01 mm
unless otherwise staled

&
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el 90°—"

¢
1x45* 1x45°
T
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SCALE 1:1“]_ MPr 2306 2343
SPANNER =
MAT. MILD STEEL I [Ene tnl noet) | WORKSHOP PROJECTS

DEVELOPMENT CELL FOR SKILLEN L.ABOUR TRAINING

FAN-GERMAN TECHWICAL TRAMING PROGRAMME

MACHINIST




Tolerance 5 0 1mm

unless otherwise staled.

Knurling 1

1:_%
6

10

=1k =

MB f—

100

SCALE 111

— 107

1.5

MAT. MILD STEEL

ADJUSTING SCREW & LEVER

{ For tool post)

MPI2.3/4 2 304

&a DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WORKSHOP PROJECTS

PAK-DERMAM TECHMICAL TRAIMING PROGRAMME

MACHINIST

|
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Tolerance » 0,1 mm
unless pltherwise slaled

__sr_
. -
Zis==.2F
: ™7
| L2x45*
38
49
4 Pieces
SEQUENCE OF OPERATIONS
Mo. Symbol Tools Description

¥
R.-HAHD SIDE CUTTING
TOOL
R.=-HAND ROUGHING TOOL
DIE MB
PARTING TOOL

FACING, LONGITUDINAL
TURNING.,

THREAD CUTTING
PARTING

TWO HEX. NUTS MB
RIGHT-HAND SIDE
CUTTING TOOL

CLAMPING THE THREADED
PART IN J-JAW CHUCK BY
THE HELP OF 2 HEX,NUTS.
FACING TO LENGTH AND
STEP TURNING,.

SCALE 1 :1

HAT. MILD STEEL

-

CLAMPING BOLT

MPI23/6.2 3140

(For_toot poat) | WORSHOP PROJECTS

PAK-GERMAN TECHNICAL TRAINING ﬂnnﬂflﬂlﬁ ——

DEVELOPMENT CELL FOR SKILLET L22CUR

TRARENC

MACHINIST
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Tolerance ¢ 0.1
uniess otherwme staled.

i
" -I
- — o — - —— e By i H — pa—— e EI
|
~ 10
L e A e _
-0.3 el | ————
SEQUENCE OF OPERATIONS
No Symbol Tools Description
STRAIGHT LEFT=- SHAPTNG TO THE DIMEN-
HAND ROUGHING STON A5 x 45
L AND FINISHING AND LENGTH 110
| ﬁ TOOL
3 | |
- "~ |GRINDING OF 1HE GROOV-
PARTING OR | OOV ING TOOL ING TOOL TO THE COR-
4 GROOVING TOOL RECT AMGLES AND 1 MM
2 L) o | GRINDING GAUGE |RADIUS ON BOTH CUTTING
L POINTS.
ﬂf e SHAFING OF THE GROOVE,
SCALE |:1 MPI231423!5

TOOL HOLDER

MAT: MILD STEEL

{(For toel post ) WORKSHOP PROJECTS|

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAM-GERMAN TECHNICAL TRAINING PROGRAMME

*MACHINIST
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Tolerance 2 0.1

unless otherwise staled.
F_._ 70
]
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s 1
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110 £
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2
|
1
SCALE 1:1 MPI2306. 2316
BASE PLATE -
MAT: CAS! IRON 2 [ For toot pogst] WORKSHP PROECTS
@a DEVELOPMENT CELL FOR SKILLED LagOur 1RAININe

PAK-GERMAN TECHNIGAL TRAINING FAT_FAMUE

M I
_m ACHINIST




11 vw (W/EM ) : J Tolerance « 0, Imm

uniess otherwise stated

-—15" 0
p=-22,5 — —-ll.‘S-—
'“f'( : | 75—

> wn n,
= iz R [ L
-'_ —‘:/ _cli!'t

55

2 FPieces

Note:Radii and holes to be done
“during assembling

SCALE 131 |
MAT. MILD STEEL I

MP/2 3162317

GUIDE PLATE

{For loa post) | WORKSHOP FROIECTS

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
T : MACHINIST
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Holes and threads have lbo be done
during assembling.
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Tolerance 20, 1mm
unless otherwise stated
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"[' The thread hole will

be made durng

assembling

SEQUENCE OF OPERATIONS

B\ ground

Na.

Symbol

Tools

1
Lo

BE-

SHELL END MILL
PARALLEL BARS
MEASURING INSTRU-
MENTS

Descriptions

MILL TO THE OUTSIDE DIMEN-
SIONS 65 x 45 x 30.4

th

RECLAMP AND MILL THE STEP

DEVELOPMENT CELL FOR SKILLED LATCUR TRAINING

PAK-GERMAN TECHHICAL TRAINI

NG PROGRAMME
o R

2 MIND THE GRINDING ALLOW-
ANCE
SCALE 1:1 MPI2.34.23010
CLAMPING PIECE
MAT MiLD STEEL ( For toot post) | WORKSHOP PAOJECTS
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Tolerance 20,1
unlgss otherwisy stated

e U —

e 1 I (b i
— B - “'1mﬁ-_
L !
1
f j
e = S
- ]
i g ot i =
¥ |
I e -
r I =
A AT |
- | _
- - I .
| ! )
w ~ 12+ 'I
~ MRS R £ O L, N
= O VO T3 1.1 ': ' v
1
| Py
1 '
I .
1
|
|
|
3, Y - ” I s
1
L ©
I
|
1

-
L
—_—) e ————— ——

:
]

1o -

Wil NS
= I :j- i 1 i 3 Hnl.ts and thr‘ud: have o be done
}_",.. ; ] & during assembling
7 e fs—i S}
el
-"H:.
i
Symbol y Description
MARKING OF THFE T- AND V-5LOTS.

MOUNTING A 90°

SKETCH.

HILLING OF T-SLOT,
SIDE AND T-5LOT MILLING CUTTER,
NOUBLE ANGLE
MILLING OF THE V-SLOTS AS SHOWH

BY USING A STRALIGHT

CUTTER.,

MILLING OF THE BLOT 15 x 2D MM,

IN THE

SCALE 1:1

HMAT. MILD STEEL

TOOL HOLDER

from Ex. 5

[For tool poat)
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