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SHAPING 2.2,2/01-0.6

AN

Parallel, Square-Shaping

Paralle! , Angular - Shaping

TURNING 2.2.3 /01-0.6

8
Longitudinal Turning,
Drilling, Form Turning

=R @

Step Turning . Threading

1—-—2.3.5;3[ 1a—-— 212112

2 —= 2.35/3

]—— 2.3.5/3

2-—+2.35/3

(C—

Parallel, Step - Shaping

Parallel, Step - Shaping

Taper Turning
Turning of ISO-Fits

: ]

-
|
’]

Mandrel Work, Boring

J-— 2.2.46/4 L—=e2.2.4L/5 3 —= 3.2.2/8 L —=2.2.4/M
'I el ‘&EM £
Form Shaping Form Shaping Knurling Grooving , Reaming

5 2.2.4/10 6 u 5 —e3.3.4/1 6 —=2.4.3/2
MILLING 2.2.4 /01-12
A== | & ) | (&
£ 7 e
i S Milli i . Milli Slot Milling
Plain and Square Milling Slot Milling Step Milling Step Milling
1—=— 2.2.4/8 21.3)5 = 2 3 22213 —— L+=2.35/3
|
— i_;:::-;::]_@
Milling to High Accuracy Dividing Head Work Keyway Milling Form Milling

222/ —=— 5 -+=2.35/3

212111 —-— B

21.2/3 = 7 -=2.3.5/4

22401 = B —-—2.3.5/3

o
L

Step Milling . L 3l

Slot Milling Drilling and Reaming Gear Hllhng Form Milling
21304 = 9 ——3.3.4/1 [|2.2.2/5~— 10—~ 3.3.4/1]2.2.3/4 — 11—=—2.3.5/4 |2.3.5/3 = 12+—2.3.5/3

No. 2.2.2

TRADE TRAINING LAYOUT No. 2.2.3

No. 2.2.4

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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PAK-GERMAN TECHNICAL TRAINING PROGRAMME

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Tolerancez 0.1

& aj
S’

SEQUENCE OF OPERATIONS

5 W
O
== T {_
T s
1
e (—
- — 48 = - R

o L

100

—_——— L. 28 *%

Material Provided fromTURNERZ2.1.2/12

for1a

No. Symbol

Tools

Descriptions

STRAIGHT LEFT HAND
CUTTING TOOL
PARALLEL BAR
VERNIER CALIPER

e

SQUARE AND PARALLEL
SHAPING OF SIZE 34 MM

. e

Hold-down STRAIGHT LEFT HAND

CLAMPING OF A THIN

MAT. MILD STEEL

END PLATE

( Ex.1 For bel_'lch vice )

/ CUTTING TOOL PIECE WITH THE HELP OF
2 PARALLELS AND HOLD A HOLD DOWN.
DOWN PARALLEL SHAPING
I DEPTH GAUGE
Distance
piece *
\ SIDE CUTTING TOOL SHAPING IN VERTICAL
3 PARALLELS DIRECTION.
TRY SQUARE USING A DISTANCE PIECE
= FOR PROPER CLAMPING
AFTER EACH SHAPING OPERATION DEBURR THE
b WORKPIECE BY USING A SMOOTH FLAT FILE.
NUMBER PUNCHING.
Ex 1a tor Tur/ Turning 11
SCALE 1:1 No. 2.2.2/01-1a

SHAPING 11

DEVELO® MENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
_ S
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4L W

Tolerance * 0,1
unless otherwise stated

4y e

No.

Tools

STRALGHT LEFT HAND
CUTTING TOOL

Descriptions

SQUARE AND PARALLEL
SHAPING TO GIVEN
DIMENSIONS

SIPE CUTTING TOOL

PARALLELS

TRY SQUARE

VERTICAL SHAPING

STRAIGHT LEFT HAND
CUTTING TOOL

BEVEL PROTRACTOR
MARKING TOOLS

HORIZONTAL SHAPING
UP TO MARKING LINE

i
4 SINCE CLAMPING AND MACHINING OF THE

LONG AND THIN WORKPIECE REQUIRES

MUCH EXPERIENCE, IT IS RECOMMENDED

TO PROVIDE THE TRAINEE WITH A FIX-

\ —— TURE AS SHOWN IN THE SKETCH.

SCALE 11 No. 2.2.2/02
MAT.: LOW CARBON - JAW
SIceL ( For_bench_vice) SHAPING 1l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

FAK-GERMAN TECHNICAL TRAINNG ProcRAMME NN MACHINIST
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1 W Tolerance £ 0,1

unless otherwise stated

—— 23—

- 48

48 — —— L‘ 102 0,3 R

See Ex. 2.2.414

SEQUENCE OF OPERATIONS

No. - Symbol Tools Descriptions
STRAIGHT LEFT HAND SQUARE AND PARALLEL
| CUTTING TOOL SHAPING TO GIVEN
PARALLELS DIMENSIONS
ROUND BAR
=

‘ SIDE CUTTING TOOL
2 DEPTH GAUGE STEP SHAPING

- Q —» |ROUND-NOSE ROUGHING |FORM SHAPING
3 TOOL ACCORDING MARKING LINE

SCALE 1:1 No.2.2.2 /03

FIXED JAW

MAT. : MILD STEEL (For bench vice)

SHAPING [1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
: MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME -
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2 W Toterance * 0,1

unless otherwise stated

10

S
r-_ - 63-—0:3

Descriptions

STRAIGHT LEFT HAND PLAN SHAPING OF REFERENCE

1 CUTTING TOOL ' SURFACE
[ PARALLELS
[ ;
STRAIGHT LEFT HAND SQUARE AND PARALLEL
2 CUTTING TOOL SHAPING TO GIVEN
ROUND BAR DIMENSIONS
PARALLEL
%
JQ EL_ LEFT AND RIGHT HAND

SIDE CUTTING TOOLS STEP SHAPING
DEPTH GAUGE

ROUND-NOSE ROUGHING FORM SHAPING

i

SCALE 11 No. 2.2.2/ 04

MOVEABLE JAW

( For bench vice) SHAPING 11

MAT.: MILD STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME R MACHINIST
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SEQUENCE OF OPERATIONS

S
2 ¥V ({\J) Tolerance *0,2
unless otherwise stated
o i ——————-2 - - { ( —
< 3
g I 1 .
. ke ) 24
™ o~
S 13
20
_________ L Ol ,
h Y L N e M e 1
C e 10 25 £0,3—
"""——'31_0';1—" 154

No.

Tools

Descriptions

-—

Symbol

——— e ———

STRAIGHT LEFT HAND
CUTTING TOOL
PARALLELS

PLAN SHAPING OF REFERENCE

SURFACE

2

LEFT HAND SIDE
CUTTING TOOL

STEP SHAPING

BOTH SIDES PARALLEL

STRAIGHT LEFT HAND
CUTTING TOOL
PARALLELS

STRIPS

PARALLEL SHAPING

USING STRIPS FOR PROPER

CLAMPING

LEFT HAND SIDE
CUTTING TOOL

VERTICAL SHAPING

SCALE 1:1 No. 2.2.2 /0%
, SLIDE BASE
MAT. : CAST IRON tFor: machine-vice) SHAPING I
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING .
PAK-GERMAN TECHNICAL TRAINING PROGRAMME [N MACHINIST
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== Tt e SR e T .

46
- 8 =18

o M - S ST
14

fe—— &6 ——

Tolerance= 01

Unless otherwise stated

b o — e ——— —— —— T — o —

10 =

e —— —

90 ~

SEQUENCE OF OPERATIONS

80

STRAIGHT LEFT HAND
CUTTING TOOL

Descriptions

SQUARE AND PARALLEL
SHAPING TO GIVEN

ROUND=-NOSE ROUGHING
TOOL

| PARALLELS DIMENSIONS
v ROUND BAR
m
MARKING. TOOLS MARKING

ROUGHING OF V-GROOVE
ACCORDING TO MARKING
LINE

PARTING TOOL
DEPTH GAUGE

GROOVING

SIDE CUTTING TOOL
BEVEL PROTRACTOR

SETTING OF TOOL HEAD
AT 45
SMOOTH SHAPING OF V-

SCALE 1:1

MAT.: CARBON STEEL

V-BLOCK

GROOVES
I No. 2.2.2/06

l SHAPING Ii

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
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A Tolerance 0,1

unless otherwise stated.

&
i — _
@ = e et D s e S
T
[e—————— 100 - 7 fm—
—t 114206~ ——
9
&
oY
f 2 pieces
H o v U2 s o
' : | Scale 2:1
L
SEQUENCE OF OPERATIONS
No. Symbol Tools - Descriptions
= 1‘1 3 - JAW CHUCK
RIGHT HAND FACING
1 e TOOL LONGITUDINAL TURNING
CENTRE DRILL

CENTRE POINT

COLLET CHUCK ¢ 8 MM |CLAMPING IN COLLET CHUCK
2 —- RIGHT HAND FACING FACING SHOULDER TURNING
E TOOL

3 = JAW CHUCK FORM TURNING
RADIUS TOOL 2,5 MM DRILLING AND COUNTER=-
3 ) < PARTING TOOL SINKING
DRILL @ 6 MM PARTING
(o]
E:I H COUNTERSINK 90
ECALE i Bt &5 No. 2:2.3191
TOGGLE
MAT. : MILD-STEEL TURNING 11
H7 (For bench vice)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRANING PROGRAMME [N MACHINIST
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W Torerance 0.1
unless otherwise stated
drilled by assembling
} \& AL i together with part 10
; i ; T !
% _';} = g : ) - 2 ':E 5 . -
1 i } B
~ml—- i 2x48 ] g o]
~— 20°0% - 100 - 8
e 13620, 3
| t—8 —
— - Q_\
_ - ﬂ;/
I # A/ d
= )ﬁ—- % Scale 2:1
-4 -~ cale 2;
59
. 7
10 BH? +0 015
0
r 2 -0,013
SEQUENCE OF OPERATIONS fL | =0,028
No. Symbol Tools Descriptions

- RIGHT AND LEFT HAND

ROUGHING TOOLS
LONGITUDINAL TURNING
RIGHT HAND FACING TOOI 70 MICROMETER SIZE

UPARTING TOOL
CENTRE DRILL NECKING
MICROMETER

SETTING OF THE MACHINE

2 THREAD CUTTING TOOL FOR THE REQUIRED PITCH
CENTRE GAUGE 60° SETTING OF THE THREAD -
TOOL
_ DS THREAD RING GAUGE M12 | CHECKING OF THE PITCH
3 CUTTING OF THREAD
' CHECKING WITH THREAD
/ -
W “é§ RING GAUGE
SCALE 1:1, 2:1 No. 2.23 /02
MAT. : MILD STEEL SPINDLE -& BUSH
- { For bench vice) TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
s MACHINIST
SERWAN TECANICAL TRAWIG Procravve T
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SEQUENCE OF OPERATIONS

\VaV, A7 Tolerance 10,1
( ) unless otherwise stated
: : _ Z y ;-f
- o ~ MORSE IA_g_&ﬂg__zI_____E_ ___‘m i
? “r ; + F_A -
L4 J/ i
~— 16—+ jﬂr | {15 %45
ﬁ e 80 — 45
p——— — 140202 -

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

No. Symbol Tools Descriptions
o= 3-JAW CHUCK =T
J_ﬁh RIGHT HAND ROUGHING |LONGITUDINAL ROUGH
= TOOL TURNING
! = : RIGHT HAND FACING
? H H TOOL
CENTRE DRILL
2 :J:“““EBH ROUND NOSE SMOOTHING [SETTING OF COMPOUND
TOOL REST TO REQUIRED ANGLE
:P TAPER TURNING
i NECKING
=
3 {1 TAPER GAUGE MORSE 2 |CHECKING OF TAPER BY
) GAUGE
HOLDING OF THE WORKPIECE
RIGHT HAND ROUGHING (IN THE HEADSTOCK SPINDLE
L TOOL BY USING A SLEEVE AS AN
CENTRE DRILL ADAPTER,
HEADSTOCK TAPER CENTERING, FACING
SLEEVE TURNING OF ¢ 22,
SCALE 1:1 No. 2.2.3/03
D CIRCULAR CUTTER e
STEEL | _
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

Lil_i._ e
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W (W).

Tolerance = 0,1

-

unless otherwise stated

H,‘J

¢ 40 * 22

g 20
#35

-L-——.-——-——-;lﬁﬂ.n"
i |
un
f

{ SEQUENCE OF OPERATIONS

M7 +0 021
20 ol

No. Tools Descriptions
4~-JAW INDEPENDENT
CHUCK FACING
1 RIGHT-H,FACING TOOL CENTERING DRILLING
DRILL#19, 5, REAWER 28 lReaMING
PLUG GAUGE 20F
2 GROUND BORING TOOL TURNING OF RECESS
id 40
. RECHUCKING
3 RIGHT HAND FACING Rough Turning to ¢ 36x55mm
To0L Length
MANDREL & 20 MM FITTING OF THE WORKPIECE
RIGHT HAND FACING' ON A MANDREL.
[4 — ¥ TooL SETTING THE MANDREL AND
RIGHT HAND ROUGHING |LATHE DOG BETWEEN CENTRES
ﬂ H TOOL SMOOTH TURNING
SCALE 11y No. 2.2.3 7104
MAT. - CASE HARDEN- GEAR- BLANK
H‘ ING STEEL TURNING i1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAX-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
el
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6 V(W)

Tolerance *0,1
unless otherwise stated

85
knurling 1,5

RICHT HAND FACING
TOOI

RIGHT HAND ROUGHING
TOOL

CENTRE DRILL

'
%' | T g |
-~ ©° | v D an
L - ¥ o * :
. VAV { |
_L /557/43/ S5 (N |
2 %45, L
25,5 —
o 3% 25.52(78,5) -
- 110°2:3 -
PLL 00&18
SEQUENCE OF OPERATIONS 0
No. Symbol Tools Descriptions
3-JAW CHUCK FACING, CENTERING

LONGITUDINAL TURNING
APPROXIMATELY TO ¢ 28

(1 MM MACHINING ALLOWANCE
FOR OPERATION NO. 3)

RIGHT HAND FACING

for Mach. vice

TOOL RECHUCKING, FACING
RIGHT HAND ROUGHING |CENTERING, DRILLING AND
2 . TOOL REAMING OF HOLE 14H7
CENTRE DRILL TURNING OF ¢ 25
DRILL ¢4 13.5
REAMER 14H7
CHUCKING IN 3-JAW CHUCK
DRILL ¢ 16 DRILLING OF HOLE ¢ 16
KNURLING TOOL HOLDING BETW.CHUCK & TAIL-
3 g;gET HAND ROUGHING |gqock CENTRE,FINISHING 27
KNURLING
GROOVING
rscm.e 1:1 I HANDLE INo. 2.2.3/05

:

l TURNING 11

| Mar.: MiLD sTEEL I

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROGRAMME T o
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W

groun

(W v )

ground

Av.v.v A

Tolerarce + 01
unless otherwisc =tated

15 —=

8 —

g20

T YA} .

M5

~
x
o

p16,

1545

20 2 0
SEQUENCE OF OPERATIONS 8 - 0013 e -0.016 ”15 ~0.006 ]
t7 | - 0.028 7] -0.034 g6 | -~ 0.01

No.

Symbol

Tools

——

Descriptions

R.-HAND FACING TOOL
GROOVING TOOL
R.~-HAND ROUGHING
TOOL

DRILL 7,8 &
REAMER gH7

THE GUIDE BOLT AND THE BUSH
ARE MACHINED OUT FROM ONE
PIECE OF RAW MATERIAL,
TURNING TO MICROMETER SIZE,
GROOVING, DRILLING AND
REAMING PART NO, 3

RADIUS TOOL RI1
PARTING TOOL

TAPER REAMER 1:50

RECHUCKING IN COLLET CHUCK
TURNING OF ¢ 1696

MIND GRINDING ALLOWANCE

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

DRILLING, REAMING OF TAPER,
DRILL 7,8 4 PARTING
FACING
3 |== d RADIUS TOOL R25 RADIUS TURNING
[
SCALE 2:1 No. 2.2.3/0%
MAT.: LOW CARBON GUIDE BOLT‘ PUNCH AND BUSH TURNING 11
STEE] ( For pund“hi device)

MACHINIST

PAK-GERMAN TECHNICAL "RAINING PROGRAMME
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V.V ' | Tolerance * 0,1

40 48

SEQUENCE OF OPERATIONS

No. Symbol Tools Descriptions
1 ]
_ Zﬁﬂ, MACHINE VICE SET THE WORKPIECE ON
h PARALLEL BARS PARALLELS, USE A ROUND
) 1 ROUND BAR ROD BETWEEN THE WORK AND
SHELL END MILL CUTTER| MOVABLE JAW OF THE VICE
FACING OF SURFACE NO. I.
i 1
/
MACHINE VICE PLACE SURFACE NO, I
= PARALLEL BARS AGAINST THE SOLID JAW
2 ) ROUND BAR USE THE ROUND ROD,
(ﬁ SHELL END MILL CUTTER| FACING OF SURFACE NO. II.
N
MACHINE VICE REPEAT THE OPERATIONS TO
PARALLEL BARS FACE SURFACE NO., III
3 ROUND BAR AND IV.
SHELL END MILL CUTTER
A MACHINE VICE CHECK THE RIGHT ANGLE BY
PARALLEL BARS USING A TRY SQUARE FOR
L ///'TRY SQUARE MILLING SURFACE NO., V
SHELL END MILL-CUTTER| AND VI.
|
Jie
SCALE 1:1 ) No. 2.2.4 /1

MILLING 1

MAT.: MILD STEEL l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
NIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME R MACH|

e
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Eane s S it

W

Tolerance * 0.1
unless otherwise stated

i
0

T =

N

MACHINE VICE
DIAL TEST INDICATOR
WITH STAND

_._._2,,___...“._.__54.0,5_—_’4_.__.... 23
- 120
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions

ALIGNING OF THE SOLID
VICE JAW USING A DIAL TEST
INDICATOR

FPARALLEL BARS
STRAIGHT-OR TAPER~-

MOUNTING OF THE VERTICAL
HEAD.
CLAMPING OF THE CUTTER AND

2 SHANK MULTIPLE~-FLUTE WORKPIECE,
END MILL CUTTER LOCATING THE CUTTER TO THE
CENTRE OF THE WORKPIECE,
ADJUSTING OF THE STOPS
ACCORDING TO THE LENGTH
3 OF THE SLOT.
MILLING OF THE KEYSLOT.
SCALE 1:1 No. 2,24/2
| CLAMP
MAT.. MILD STEEL trorn Turner /Shap. 1l MILLING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-GERMAN TECHNICAL TRAIMING PROGRAMME
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Ss mal -t o

W

r.___ag ——

e 40—

SEQUENCE OF OPERATIONS

Tolerance - % 0.}

7x3mm =]
i

T
€
| E
=
- |

fe——— 30 ———=q

No, Symbol Tools

Descriptions
—

. =
/// MACHINE VICE

PARALLEL BARS

1
ﬁ Wf SHELL END MILL CUTTER
7 =

MILLING OF THE DIMENSIONS
30x30x40 IN THE SAME WAY
AS DONE IN EX, 1

(= S
[1[
// j BEVEL PROTRACTOR MARKING OF THE 450 LINE
2 MARKING TOOLS ROUGH MILLING TO THE
SHELL END MILL CUTTER |REQUIRED ANGLE
IG
( )

MACHINE VICE
PARALLEL BARS

"1 SHELL END MILL CUTTER
9 e

NN

L

RECLAMPING OF THE WORKPIECE
MILLING OF THE STEPS BY
DISPLACING THE MACHINE
TABLE IN VERTICAL AND HO=-
RIZONTAL DIRECTION BY 3 MM
FOR EACH STEP.

SCALE 1:1 No. 2.24 /3
| MAT.: MILD STEEL STEP BLOCK MILLING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN JECHNICAL TRAINING PROGRAMME S MACHINIS:L
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1 P
1 W Toterance *0)
f— 20 —o unless otherwise stated
—o{ f

12 et
%)
L —— o

A
28 DR ! I,______ : T // : /
1 l [N | / 4
i 2 100 %%:2 _fo . '-I
e—y 22
| - -————-—z..a
I e o - . Section AB
f
T = = - : %
3

e A — v a — — wm— — —

-
I
1
|

|

SEQUENCE OF OPERATIONS

Descriptions

e
e

No. Symbol Tools

THE

q @t —

MACHINE VICE
PARALLEL BARS

DEPTH GAUGE

SRELL END MILL CUTTER

FACING BOTH SIDES TO
LENGTH OF 100 MM,
MILLING OF THICKNESS 18
AND DIMENSION 20 MM
MILLING OF STEP 12x4 MM

MACHINE VICE
PARALLEL BARS
STRAIGBT OR TAPER

MILLING OF KEYSLOT AND
STEP 40x6 MM

MAKE SURE THAT THE SADDLE

SHANK END MILL CUTTER|OF THE MACHINE IS FIXED
. “ DURING MILLING OPERATION

|

[ @) | MACHINE VICE
PARALLEL BARS MILLING OF THE SLOT

3 | | sSIDE MILLING CUTTER |22x6 MM
DEPTH GAUGE
SCALE 1:1 TNO. 2.2414

MAT.: MILD STEEL

FIXED JAW

from Mach./Shap. il

(For beach vice) J MILLING |

OEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHIINIST
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2 W

p—— — &8 — )
!
o |
==l
* |
o~
-3

|
{ |
' o !

%

g}

—=1 18_9,03 ™

Tolerance :0,1
unless otherwise stated

20

www.iqbalkalmati.blogspot.com: /L h§id Lae 1 oy

SEQUENCE OF OPERATIONS

No. Symbol Tools Descriptions
I3
47 MACHINE VICE PLANE MYLLING OF THE BASE
1 — PARALLEL BARS SURFACE
SHELL END MILL CUTTER i
|*O
F N
n £
- - |STRA1GHT-TOOTH MOUNTING OF THE SIDE
-|SIDE MILLING CUTTER |MILLING CUTTER
2 _f &5 T|MICROMETER O - 25 MM [MILLING OF THE DIMENSION
DEPTH GAUGE 18 aND DEPTH 12%0.2
l (o) .-0,03 : _
e N
% PARALLEL BARS RECLAMPING OF THE WORKPIECE
3 SHELL END MILL CUTTER|MILLING OF THE THICKNESS
20 AND STEP 4 x 12 MM
&‘SCALE 1:1 No, 2.2.4/5 1
MOVEABLE JAW
MAT.: MILD STEEL | | . uach./ Shap. (Fopsbntiaias) MILLING I
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST

PAK-GERMAN TECHNICAL TRAINMNG PROGRA.AME
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\V.V/ Toterance *0,1 ]

No. Tools Descriptions B
DIVIDING HEAD AND MOUNTING OF THE DIVIDING
TAIL STOCK HEAD AND TAIL STOCK.
STRAIGHT OR TAPER MILLING OF THE SQUARE 22MM
1 SHANK END MILL
CUTTER
DIVIDING HEAD AND
TAIL STOCK MILLING OF THE DIMENSION
STRAIGHT OR TAPER 13,5
2 SHANK END MILL MIND THE CENTRE POSITION
CUTTER
THREADED MANDREL HOLDING THE NUT ON A
WITH HEX. NUT M12 THREADED MANDREL WITH
STRAIGHT OR TAPER A COUNTERNUT
3 SHANK END MILL MILLING OF THE HEXAGON
CUTTER 19_4 4
SCALE 1:1 ; No. 2.2.4 /6 I
HAT = M‘LD STEEL from Turnerf Tutn.ll MILL‘NG l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PAK-GERMAN TECANICAL TRAINING PROGRAVME [N

——
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1 W

Tolerance *0,1
unless otherwise stated

<,

6 =14 ~
S
l

= {3 2 =
. w
,i'r
I
- w1 -
T-'- 30 —J - 75
- 110
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions

MARKING PLATE
HEIGHT GAUGE
V-BLOCK

MARKING THE POSITION AND
LENGTH OF THE KEYWAY

MACHINE VICE WITH
V-SHAPE JAWS
TWO-LIP END MILL
CUTTER

DEPTH GAUGE

ALIGNING OF THE MACH. VICE
AND CLAMPING OF THE SHAFT
LOCATING THE CUTTER TO THE
CENTRE OF WORKPIECE
SETTING OF THE STOPS
MILLING OF THE KEYWAY

3 LIMIT GAUGE CHECKING OF THE WIDTH 6NO
WITH A LIMIT GAUGE
MOUNTING OF THE PLAIN
PLAIN MILLING CUTTER|MILLING CUTTER
[/ 6 MM WIDTH LOCATING THE CUTTER TO THE
CENTRE OF WORKPIECE
MILLING OF THE LONG KEYWAY
SCALE 1:) SHAFT No. 2.2.4/7
MAT.: MILD STEEL ¥tam. Naenar f Riia. i MILLING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GE RMAN TECHNICAL TRAINING PROGRAMME

MA CHINIST
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3T Tolerance !0,1_
53 unless otherwise stated
[ i 1 N — .___f N i Iy
| | * 4 ! ]
= T ¥ - 0 I /. 1
i £, Y ;
i —7 - - —
po— 21— (_ M!&-
o
u

re |8 [ '
¢ f el s
= T I
f
e——— 27—~
28 6
~l” \\ I’ X
/.r.-
oAty
et r
[ i
© _| w0
Cpes Eemerleaas paas TRt e ™
|'\ [ [— W
o |
Fasy 7 Y 1
\‘-.'..o) A /’

Descriptions
MILLING OF THE T-SHAPE

MACHINE VICE
1 —\ PARALLEL BARS DIMENSION 24
£ 3-|SHELL END MILL CUTTER

%; i = A }* MARKING TOOLS MARKING AND DRILLING OF

2 TWIST DRILL 8 MM THE HOLE FOR THE RADIUS 4
—= SIDE MILLING CUTTER MILLING OF THE RECESSES

SHANK END MILL CUTTER

5 MARKING OF THE INCLINA-
BEVEL PROTRACTOR TIONS

3 @ SHELL END MILL CUTTER} o1 aMpING OF THE WORKPIECE
SO THAT THE MARKING LINES
[ ) ARE PARALLEL WITH THE JAW

RECLAMPING OF WORKPIECE
SO THAT THE END POINTS OF

4 SHELL END MILL CUTTER| qup RaACKSIDE INCLINATION
{F[ o | ARE IN LEVEL

SCALE 11 No. 2.2.4/8

CLAMP PIECE

MAT.: MILD STEEL from Mach/Mill, |

MILLING 1

(For bench yice)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
- MACHINIST
AW-GERMAN TECHNICA. TRAINING PROGRAMME R

L
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3 W (W) Tolerance * 0..1
unless otherwise statec
80 -
Holes for M5 drilled together with
\ Parts No. 8 while assembling
|
ot PN e palidam
S o /
7/
&aiiﬂ
.ﬁ’: "/A
I
30
cg *0:03
- 69
SEQUENCE OF OPERATIONS
No. Tools Descriptions
i MACHINE VICE
_ PARALLEL BARS MILLING OF THE SLOT
1 SIDE MILLING CUTTER 58+o.o3 % 8+o,03
LIMIT GAUGE SET
DEPTH MICROMETER
MOUNTING OF THE VERTICAL
PLAIN METAL SLITTING |HEAD AND SETTING TO AN
2 SAW 2 MM WIDTH ANGLE OF 45°
CUTTING FREE OF THE
EDGES
CENTRE DRILL, TWIST MARKING AND DRILLING
DRILLZS8, 4 MM OF THE HOLEgS8, 4
3 COUNTER BORE 14 MM MILLING OF KEYSLOT
SHANK END MILL CUTTER| RECLAMPING AND COUNTER-
BORING
—
SCALE 11 No. 224/ 9
MOVEABLE JAW
MAI CAST 'RON from 1““‘5"."" (FOF machine vice) M[LL'NG l
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
— = MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME [N

bicemiens
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MACHINE VICE
PARALLEL BARS
1 SHELL END MILL CUTTER

_*—

MILLING OF REFERENCE
SURFACE

PARALLEL BARS
CLAMPS WITH SCREWS
SHELL END MILL CUTTER

CLAMPING ON THE MACH,-TABLF
BY THE BELP OF CLAMPS
MILLING OF WIDTH 58 AND
THICKNESS 8

MIND THE GRINDING ALLOWANCE

COARSE
CUTTER

TOOTH HELICAL

RESETTING OF THE CLAMPS
MILLING OF THICKNESS 27
MIND THE GRINDING ALLOWANCE

CENTRE DRILL
TWIST DRILL 17,5 MM

CLAMPING OF THE WORKPIECE
PARALLEL TO THE ARBOR

| 2 W (o™ folerance £ 0.1 ]
unless otherwise stated
A ground
| -
[ - S N |
Brdics 13 - -
; I .0 PRI N
< | * | - ® N
& | _f—20|~ &
135 4 ! L W AR
/ 7 v ' S
4;/'////
! 1
B-003
_"'" = o 23 —‘J N
18H7 +0,018
SEQUENCE OF OPERATIONS .
Tools Descriptions

4 P sy wacH. REAMER 1887 FACING OF THE LENGTH
rrsrirsers DIAL TEST INDICATOR |DRILLING_AND REAMING OF THE
HoLE 18%°
SCALE §21 No. 2.2.4 /10
SLIDE
MAT CAST iRON. from HﬂChJSNGP.” (FGT machine vice)_ MILL'NG li

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
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2 W Tolerance ® 0.1

[ — —

G
V' /,
77 B

R

E--—’so

—————— (_)
N ___J
| ' +
[resB =
. 1
20H7 3.02
A B C Module No. of teeth
78mm 20 mm 6.6 mm 3 24
60mm 19mm 6.6mm 3 18
SEQUENCE OF OPERATIONS
No. Tools Descriptions
e
DIVIDING HEAD AND MOUNTING OF DIVIDING HEAD
| TAIL STOCK CLAMPING OF THE GEAR BLANK
MILLING MANDREL CHECKING OF TRUE RUNNING
DIAL TEST INDICATOR
SPUR GEAR CUTTER LOCATING THE GEAR CUTTER
MODUL 3 NO. 3 OR 4 TO THE CENTRE OF THE GEAFE
2 ACCORDING TO THE BLANK
NUMBER OF TEETH CALCULATION OF INDEX STEP
b
SETTING OF THE REQUIRED
3 TOOTH FLANK MICROMETER | INDEX PLATE
MILLING OF THE TEETH
CHECKING OF PROPER DIVIDING
SCALE 1:1 No. 2.2.4/ NN
MAT.. CASE HARDEN GEAR MILLING 1
ING STEEL From Machinist and T.& D. Maker /Turning Il

DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME IR

MACHINIST

—
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~ (W)

Tolerance * 0.
unless otherwise stated

—

PLATE
SHOWN

——-—‘ 55
T
o H & |
1 s <
9 _ g
s 4 [EE== %
> 15 r‘“ 12 S
7
o B
& :
s R i
- |
1 f— 20 —=
poe—— 30 —
L6 -
12“7 +0,018
SEQUENCE OF OPERATIONS 9
No- Tools Descriptions
SCREW PART I AND II TO-
GETHER, CLAMP BETWEEN

THE SLIDE AND THE SLIDE~-

y PAPER SHIM AS

DRILL 4 9,8 START

DRILLING WITH A

(j:E;I] SIDE MILLING CUTTER | FINISH THE STEPS

4 $n9 TO REAM THE HOLE $9.8 MM DRILL.
PART I DRILL LATER WITH
é 11-9

MM.

' 7
3 ' * SHELL END MILL FINIS

H TOP AND THE RE-

biea CUTTER MAINING SURFACES,

"

SCALE 1

MAT.

FIXED & MOVEABLE JAW

MILD STEEL From 2.2 4IRS ( For _bench vice)

No. 2.2.461712

MILLING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAX-GERMAN TECHMICAL TRAINING PROGRAMME

- MACHINIST
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SHAPING 3.2 .1

LS

]

Parallel & square shap| Parallel & re sha Form shaping Step shaping, Grooving| Slotting
1/ 2—+3.2.2/4 3 —=3.2.4/2 A §-+=3.2.4/3 |2.24/M-=§

—

MILLING 3.2.2

s
Step milling Slotting with side mill Form milling V=Groove & T-5lot milling
1 3.4.41 2 3.3.4/2 3 3.4.4/4 ] 3.2 4 3.4.4/10
]
\
S
—lg:?b._ - e o
/ rd
4
Form milling Rack milling lical gear milling Helical flute milling
3.2.1/2—» § —»=3.4.4]/1 6 3.3.1/5—= 8
| D
Work with rotary table Keyway slotting Radii _milling Parallel milling

I{=3.2.z..*2--4--53 e =} 21.2/6—+10 1 3,:211*12

CIKCULAR GRINDING 3.2.3

Cylindrical grinding Cylindrical grinding Shoulder grinding Taper grinding

1 2.1.2/1—» 2 2.1.2111:-3 —e 34412 | 21.2/10—= 4
ﬁ SURFACE GRINDING 3.2.4

213/ 1—=1 3213 2-=322/9 | 32153 222164 334/1—=5
LD

0. A A
TRADE TRAINING LAYOUT No, 323
No. 3.2.4

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PR GERWAN TECHNICAL TRANNG ProGRANVE [N MACHINIST
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PAK-GERMAN TECHNICAL TRAINING PROGRAMME

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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2\ NV

Tolerance 20,1
unless otherwise stated

45

www.igbalkalmati.blogspot.com: u_‘)' LagpiL Lz .;;‘_31/ Y,

SEQUENCE OF OPERATIONS

No Symbol Tools

Description

STRAIGHT LEFT-
HAND ROUGHING

AND FINISHING
’ | TOOL ,

SHAPING TO THE DIMEN-
SION 45 x 45
AND LENGTH 110

PARTING OR | GROOVING TOOL
° GROOVING TOOL

GRINDING OF THE GROOV=-
ING TOOL TO THE COR-
RECT ANGLES AND 1 MM

2 GRINDING GAUGE RADIUS ON BOTH CUTTING
POINTS.
SHAPING OF THE GROOVE.
e ae
SCALE 1:1 No. 3.2.1/1
TOOL HOLDER
MAT: MILD STEEL SHAPING 111
(For tool post )

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

- MACHINIST
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1 W Tolerance 2 0,1
unless otherwise stated.
o 70 =]J
b4
l Jg s
| ' /
o
N
il
- o~
olﬂ t'I
e 110 —
o
‘-D
| w
f
www.iqbalkalmati.blogspot.com: ;,.f/ L L%Ti Z.'i.g.?ﬂ/ Y
SCALE 1:1 No. 3.2.1/2
_ BASE PLATE
MAT: CAST IRON ( For_tool post) | SHAPING 111
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MA H'
- CHINIST
[ |
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W

Tolerance *0,2mm

unless otherwise stated

100

www.igbalkalmati.blogspot.com: uj)' LagiiL L .;;._3" L7

SCALE 1:1 PLATE No. 3.2.1/3
MAT. MILD-STEEL ( for disk cam) SHAPING 111
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
.
PAK-GERMAN TECHNICAL TRAINING PROGRAMME [y MACHINIS
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\VaV/ Tolerance * 0.1
unless otherwise stated
3
® ¢
™
www.igbalkalmati.blogspot.com: u_‘f m;%fﬁ’.éag,ﬂ/ Y,
SCALE 1:1 No. 3.2.1/4
A
MAT. MILD-STEEL CLAMPING PIECE SHAPING 111
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME A
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\VaV/ Tolerance % 0,1
unless otherwise stated.
2_5‘?0-1
3
l o g
wn - - 0 “n
@ RN &
l f
61 —
o
a
o
[=2]
www.igbalkalmati.blogspot.com:.] A _h.i,-ui(yfi Z.'i.g‘?!i‘/ Y.
SCALE 1:1 No. 3.2.1/5
SLIDE RAIL
MAT. MILD STEEL SHAPING 111
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
o MACHINIST
~GERMAN TECHNICAL TRAINING PROGRAMME (NN
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W

Yolerance t0.1
unless otherwise stated,

www.igbalkalmati.blogspot.com: u_‘zr ._*J;L%Tiﬁ.'i .g“_ff Y

-]

(i |
° [
- |_ s - = e \__ i
[ ]
77 7
._\‘ I '/'
— e L .___L_._-'/
69—
H7 [+0,021
20 0
519 +0,021
-0.022
SEQUENCE OF OPERATIONS
No Tools Description
KEYWAY TOOL- MARK OUT THE KEY-
: HOLDER WAY
BARALLEE, SRS CLAMP THE GEAR AS
GAUGE BLOCKS SHOWN IN THE SKETCH
CUTTING TOOL MAKE SURE THAT THE
2 TRY SQUARE RADIAL LINE IS PER-
VERNIER CALIPER | PENDICULAR AND IN
CENTRE OF TOOL BIT
SCALE 1:1 No, 3.2.1/6
GE AR
MAT. MILD STEEL | £rom Machinist / Mitting 11 SHAPING 111

PAK-GERMAN TECHNICAL TRAINING PROGRAMME  EREE MACHINIST

&g DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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www.iqbalkalmati.blogspot.com

www.iqbalkalmati.b

logspot.com

ground
3 W (W~ )
Tolerace « 0.1
Unless otherwise stated
——M16—-| §
%' | f/‘t;
R .
' 2
7 7
8 @ Z: . é
7 f
.:/-A
[
%
45
ground
S,
F Cl}
i s < | S -
i ®  The thread hole will
= be made in Fitter sec-
% tion during assembling.
round
- SEQUENCE OF OPERATIONS .y
No. Symbol Tools Descriptions
% SHELL END MILL MILL TO THE OUTSIDE DIMEN-
. FZ— | PARALLEL BARS SIONS 65 x 45 x 30.4
MEASURING INSTRU-
- [O] < MENTS
% RECLAMP AND MILL THE STEP
2 MIND THE GRINDING ALLOW-
ANCE
~
SCALE 1:1 No. 3.2.2 /1
CLAMPING PIECE
MAT. MILD STEEL (For tool post) MILLING I
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME R MACHINIST
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5 W

SEQUENCE OF OPERATIONS

Tolerance* 0,1mm
unless otherwise stated.

80Q1

c
=

= = b —

-—21

35

The holes and radii have
to be made in Fitter-

sectian during assembling.
GH'I +g'012

8H7 f‘gf 015

No.

Symbol

Descriptions

Tools

11|

(/)

T

=

SHELL END MILL
PARALLEL BARS
MEASURING INSTRU-
MENTS

MILL TO THE DIMENSION
55 x 20 x 18

DEBURR

MARK OUT THE SLOTS

%
x+§_

SIDE MILLING MILL THE TWO SLOTS BY USING

2 CUTTER A SIDE MILLING CUTTER
s \
scaLe  1:1 ' No. 3.2.212
LINK
MAT. MILD STEEL ( For lever press) MILLING I
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME [N
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5 W Tolerance * 0,1
uniess otherwise stated
p—— 28 —
| e\lan
o
o~
ik
|

SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions

SHELL END MILL MILL THE WORKPIECE TO THE

PARALLEL BARS DIMENSION 70 x 28 x18

1 MEASURING INSTRU-
MENTS
2 SHANK END MILL RECLAMP THE WORKPIECE
@ 14 MM MOUNT A 14 MM SHANK
END MILL AND CUT TO THE
REQUIRED SIZE
SCALE 1:1 Na 3.2.2/3
JAW
MAT. L.C.STEEL ( For hand vice ) MILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME s
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2 W (W) Tolerance *0,1
45 unless otherwise stated
ol B - _T 7.5 f=—
, ‘ .r { l‘
/~ | [@
1 1
. | i
— 8 ---J— , ‘ = e
(.
| ‘ = |
. | | [
i . IRty "  feedsm e
N |
—=—fie :@ T
! ' (I = 3
© ~12-+ b z 5
| b1 = G - = =
e (-:; +0,2 : : i 3 &
~ 5 | | o .
] i 5
. | J I 3
I
b (= —‘@: P 1 o e s N il 2
I i -
— ! Y
|
I .
LG e v B -r———
I 1 ] =t
I :..@\,_J_L &
! |
l —
M6 = ~{M8 r—-—
: |
f f g NS
CU y
- } N/ H VLS Holes and threads have to be done
ll 14 | ! | 0 by Tool & Die Maker during assembling.
Z & 3
1
"]
o
P
Description
MARKING OF THE T- AND V-SLOTS.
MILLING OF T-SLOT, BY USING A STRAIGHT
SIDE AND T-SLOT MILLING CUTTER.
| MOUNTING A 90° DOUBLE ANGLF CUTTER.
MILLING OF THE V=-SLOTS AS SHOWM IN THE
SKETCH,
MILLING OF THE SLOT 15 x 20 MM,

SCALE 1:1 No. 3.2.2 /4
MAT. MILD STEEL TOOL HOLDER 11
: From MachinisHShapina 111 (For tool post) MILLING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME [N MACHINIST
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1 W ( VW) ’._ i 78-13,1_ _ B d_—‘ Tolerancet 0,1mm

552 — 21

r ~g0°

M6—

18
10

2R |
o
2l 2
(o) | i
1% o
L |
| J |
Holes and threads have to be done by Tool & Die Maker
during assembling.
SCALE 1:1 No. 3.2.2 /5§
BASE PLATE AT
MAT. CAST IRON From Machinist / Shaping 11 (For tool post)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING A
PAK-GERMAN TECHNICAL TRAINING PROGRAMME W] MACHINI
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W

Tolerance * 0.1

unless otherwise stated

F—

www.igbalkalmati.blogspot.com: u_‘f m;%fﬁ’.éag,ﬂ/ Y

SEQUENCE OF OPERATIONS

Module 3

No. Symbol Tools Descriptions
i.i SHELL END MILL MILL THE WORKPIECE TO THE
{/L/ PARALLEL BAR REQUIRED OUTSIDE DIMEN-
1 i MEASURING EQUIP- | SIONS
MENT CHAMFER AND DEBURR
)
(
MODULE CUTTER MOUNTING OF MODULE
M =3 No, 8 CUTTER
DIAL INDICATOR CUTTING OF TOOTH PROFILE
WITH MAGNETIC AFTER EACH CUT ADJUST
2 STAND THE DIAL INDICATOR TO
ZERO BEFORE MOVING THE
TABLE
SCALE 1:1 No. 3.2.2/6
RACK
MAT MILD-STEEL MILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME e MACHINIST
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AV

A= ¢ 66,7 No. of teeth =40 Mod. 1,5 Lead 560 mm
A= ¢ 95,2 No. of teeth=58 Mod. 1.5 Lead 810 mm

SEQUENCE OF OPERATIONS

No. Symbol Tools Descriptions
MOUNTING AND ALIGNING OF
GEAR CUTTING INDEXING HEAD AND TAILSTOCK
ATTACHMENT HOLD WORKPIECE BETWEEN
1 TAIL STOCK CENTRES
DIAL INDICATOR CHECK TRUE RUNNING
A J —
= MODULE CUTTER ADJUSTING THE TABLE TO
/ - | M = 1,5 NO. & 19940"
M\e== M= 1,5 NO, 7 SETTING THE WORKPIECE TO
2 < THE CENTRE OF THE CUTTER
X?%ij: /J/,/ SETTING TO THE REQUIRED
— 0 LEAD
B 2
2= ‘o
il 1
SCALE 1:1 No. 3.2.217
TG SR EEL HELICAL GEAR WHEELS
MAT. ¢asT IRON |From Turner/Turning [l +Tool & Die Maker/ Turning [} MILLING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME AR MACHINIST
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\V.V Tolerance :0,1
unlegss otherwise stated
e 120 —— -
1 i 1
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Lead = 195 mm

Tools

Descriptions

INDEXING HEAD
TAILSTOCK
SHANK END MILL
@ 12 - 14 MM

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

LEAD 195 MM

TO GET A PROPER CLEARANCE
CUT, SWIVEL THE VERTICAL
HEAD TO AN ANGLE OF 18

2 AS SHOWN IN THE SKETCH,
MILLING OF THE FLUTE AND
CLEARANCE ANGLE 30°
Sk TAPER SHANK END MILL 2202
MAT. g;-_%:ELSPEED From M/WTurn Il , Tool & Die Maker / Turning Il MILLING Il
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
FAR-GERMAN TECHNICAL TRANING ProGRAMME [N MACHINIST
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SEQUENCE OF OPERATIONS
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No. Symbol Tools

Descriptions J

TWIST DRILL
REAMER

PARALLEL BARS
=3 MARKING EQUIPMENT

HOLE AND RADII

CENTRE HOLE

MARK OUT THE CENTRE

DRILL AND REAM TEE

ROTARY TABLE
SHANK END MILL

CONCENTRICALLY,

MOUNT THE ROTARY TABLE
& CLAMP THE WORKPIECE

USE A

MAT. MILD STEEL

From Machinist / Surtace grinding

2 P 14 MM CENTRE BOLT.
TWO FLUTE END MILL MACHINE THE DISK CAM
@ 8 MM ACCORDINGLY.
SCALE 1:1 No. 3.2.2/9
DISK CAM

MILLING 11

PAK-GERMAN TECHNICAL TRAINING PROGRAMME [

&a DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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\AY

¢80

36
GJQ +0,021
SEQUENCE OF OPERATIONS -0,022
No. Symbol Tools Descriptions
| SLOTTING ATTACHMENT| MARK OUT THE KEYWAY |
' CLAMPS CLAMP THE PULLEY DI~
m MARKING EQUIPMENT |RECTLY ON THE TABLE
1 21 AS SHOWN IN THE SKETCH
2
y
ADJUST THE WORKTABLE
’ ‘ UNTIL THE RADIAL LINE
IS CENTRAL WITH THE
2 ju L TOOL BIT. TAKE ONE
STROKE BY HAND TO BE
h SURE THAT THERE IS NO
INTERFERENCE,
SCALE 1:1 PULLEY No. 3.2.2/1%
MAT.MILD STEEL From Turner/ Turning II MILLING 11

s
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Tolerance * 0.1
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——
Fixed jaw __.I-:_ﬁ . / Movable jaw
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SEQUENCE OF OPERATIONS

Tools

Descriptions

FIXING OF THE MOVABLE
JAW BY THE HELP OF A
SHIM WHICH HAS TO BE
CLAMPED BETWEEN THE SLIDE
AND THE SLIDE PLATE

SHELL END MILL CUTTER

PLAN MILLING OF THE TOP
TO THE DIMENSION OF
62,5 MM

FINISHING OF THE STEPS

= SIDE MILLING CUTTER FOR THE JAWS
e X
| =
1
SCALE 111 No. 3.2.2/12
VI
MAT.: CAST IRON | rrom millwrignt / Fmﬁ%HINE CE MILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
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SEQUENCE OF OPERATIONS
No Symbol Tools Descriptions
_—

N

%
....r? a\\w'i\\

FIXING OF THE MOVABLE
JAW BY THE HELP OF A
SHIM WHICH HAS TO BE
CLAMPED BETWEEN THE SLIDE
AND THE SLIDE PLATE

PLAN MILLING OF THE TOP

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

2 SHELL END MILL CUTTERTO THE DIMENSION OF
:FA\ 62,5 MM
: il
L |
|| FINISHING OF THE STEPS
3 . s SIDE MILLING CUTTER [FOR THE JAWS
R\
| e
I
SCALE 141 No. 3.2-2/12
MACHINE VICE
MAT.: CAST IRON From: Millwright / Fitting Il E MILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
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Tolerance X 0,!
unless otherwise stated.

’.....,15,_..‘
vﬁ_.

éA MARKS GIVEN BY THE INSTY ~‘

—

¢ 23.7 £0.05

¢ 23,4 20.03

w |~

4232 *0.03

|

$23.0 210,02

$22.8 0,02

o[

$#22,7 ¥0.0!

SEQUENCE OF OPERATIONS

GRINDING WHEEL
WHEEL DRESSER

Description

— |
SELECTING OF A GRINDING
WHEEL SUITABLE FOR UN~-
HARDENED STEEL

MOUNTING AND DRESSING
OF THE GRINDING WHEEL

MICROMETER O - 25 MM

Siroke ‘

Slop

HOLDING THE WORKPIECE
BETWEEN CENTRES,
ADJUSTING THE STOPS AND
SPEED FOR THE WORKPIECE
GRINDING TO THE RE=-
QUIRED DIAMETER.

SCALE 1:1
MAT : MILD STEEL

GRINDING EXERCISE

No. 3.2 .3/ 1

CIRCULAR GRIND

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME YRR MACHINIST
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R
round
Tolerance £ 0.1

unless otherwise stated.

ground

m
»
<
b ]
— 15— — 15—
c
NOMINAL ¢ $A ¢8B c
10 10,03*0.01 8.98.0,01 95
12 12,04*0-0 11.98.0,01 s "
A 14,04 *0:01 13.98.0,01 15
16 16.04+0.01 15.98-0.01 130
18 18,05*0:0.1 17.98- .01 130
20 20.05*0,0.1 | 19,98-¢,01 160
22 22,05°0.01 21,98-0,01 160
SEQUENCE OF OPERATIONS
Na Symbol Descriptions
1 b % CLEANING AND GREASING THE CENTRE-
\grease HOLES,
[ H ” HOLDING BETWEEN CENTRES AND AD-

] JUSTING THE STOPS,
ROUGH GRINDING TO AN OVERSIZE
|| 15/100 MM.

SWIVEL THE TABLE SLIGHTLY BEFORE
FINISHING TO GET THE REQUIRED

L

TAPER.
SCALE 1:1 No. 3.2.3/2
MANDRELS
MAT: LOW CARBON-
STEEL. From Turner/ Turning Il CIRC.GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
FAR GERMAN TECRNCAL TRANNG Frocravve I | MACHINIST
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round
Wv’“g Tolerance £ 0,1

unless otherwise stated.

gaily! - e |

vy

J—
/I\_
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. ‘ Gbih
——— 43702 | S
84 | -0,013
1046 | -0,022
SEQUENCE OF OPERATIONS
No Symbol Tools Description

Stroke

MOUNTING OF THE GRIN-
GRINDING WHEEL . DING WHEEL PROVIDED
WITH 30° CHAMFER |WITH A CHAMFER OF 30°.
ROUGH GRINDING OF ALL
MICRONMETER 0-=23 MM, y\METERS AND CHAMFERS.

DRESSING THE GRINDING

WHEEL,
DIAMOND=- SNIVE% THE HEADSTOCK
2 WHEEL DRESSER TO 30° FOR DRESSING THE
. CHAMFER.,

4 Diamond -

[ Wheel dresser FINISH GRINDING.

|
SCALE 1:1 PUNCH No. 3.2.3/3
MAT:CARBON ST. From Turner/ Turnigg 11 CIRC. GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME SRR MACHINIST
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v (o)

Tolerance £ 0,1
unless otherwise stated.

o
=
o |
o
o
ground ’ ground
' @®
w . TAPER MORSE 2 = ||| <
fita b .4_3
i { L - -
f nhﬂ" l_
38 ] T
—P |-
82 — b 40*03
f—— 127 4
L % 0.016
: 167 | 0. 034
SEQUENCE OF OPERATIONS
No| Symbol Tools Descriptions

MICROMETER

ONE SIDE RELIEVED
GRINDING WHEEL

DRESSING
CONCAVED

OF A SLIGHTLY
CLEARANCE ON
THE LEFT SIDE OF THE
WHEEL TO ENSURE TSE
PRODUCTION OF A FLAT
SHOULDER

SWIVELING THE TABLE
FOR THE REQUIRED TAPER.
GRINDING UNTIL THE
TAPERED SECTION JUST
CLEANS UP

CHECK THE TAFPER FOR

TAPER RING GAUGE ACCURACY AND READJUST
3 MORSE NO, 2 THE TABLE IF NECESSARY,
FINISH GRINDING ACCOR~-
DING%FAPER GAUGE.
SCALE 1:1 No. 3 2 3/4
ARBOR
MAT, LOW CARBON CIRC . GRINDING
i - STEEL, From Turner/ Turning 1l -

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
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v (vov™)

_ground
AVAVAV

QLA ground
e I e ) e ]
2 Pieces
B B B J A Marks given

1 19,5 0,03 24,5 £0,03 29,5+003 7.5+ 0.03 ]

2 | 19,2 £ 0,02 24,2 £ 0,02 29,2 + 0,02 7.2 £ 0,02

3 | 19,0 0,0 24,0 + 0,01 29,0 + 0,01 7.0 ¢ 0,01
SEQUENCE OF OPERATIONS
Na/ Symbol Descriptions -

REMOVING OF ALL BURRS FROM THE
WORKPIECES.

CLEANING OF THE MAGNETIC CHUCK.
PLACING A PAIR OF WORKPIECES ON THE
MAGNETIC CHUCK,

GRINDING TO THICKEESS OF 7.5 MM
WITH A TOLERANCE - 0.03 MM,
CHECKING BY YOUR INSTRUCTOR AFTER
EACH WORKSTEP.

HOLDING THE WORKPIECE AS SHOWN.
PLACING OF STEEL PARALLELS AGAINST
THE EDGES OF THE WORK TO PREVENT IT

2 FROM MOVING UNDER THE GRINDING
FORCE. GRINDING TO WIDTH "B" AS RE-
QUIRED IN THE WORKSTEPS.
MIND THE TOLERANCES.
SCALE 11 No. 3.2.4 171
mar. CASE HARDENING PARALLELS SURFACE - GRINDING
' STEEL From Turner /! Shaping Il

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAVME I MACHINIST
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100

round
ground

82 - — 65}z

SCALE 1:1 |
PLATE

No. 3.2.4/2
MAT. MILD -STEEL

From Machinist/ Shaping I[I1

(For disk cam) SURFACE-GRINDING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
AR oERmAN TEcHNicAL TRAmmG Procravve I | MACHINIST
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round.
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MAT. MILD STEEL

SLIDE RAIL

From Machinist / Shaping 111
~rmeapssasme o

0 4
SEQUENCE OF OPERATIONS
No. Symbol Descriptions
_,*:__-'_——
CLAMPING OF THE WORKPIECE IN A GRIND-
ING VICE - SUPPORTED BY MEANS OF
PARALLEL BAR. MOUNTING OF THE VICE
1 ON THE MAGNETIC CHUCK.
: _ GRINDING OF THE BASE SURFACE,
I / DEBURRING OF WORKPIECE,
CLEANING OF MAGNETIC CHUCK.
PLACING OF WORKPIECE ON MAGNETIC
CHUCK.
2 GRINDING TO THICKNESS 16 MM,
PLACING OF THE WORKPIECE PARALLEL TO
THE TABLE MOVEMENT.
GRINDING OF THE STEPS 12 MMg8 MM.
e
SCALE I No. 3.2 4 /3

SURFACE ~ GRIN.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME T

MACHINIST
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ground ) Tolerance * 2,1
AVAV4 ( unless otherwise stated

I
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T
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2
8

|
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—90 —
¢ /,_md ground
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e — — e — —— s — — ——

SEQUENCE OF OPERATIONS

No. Symbols

Descriptions

GRINDING OF THE 4 OUTER SURFACES IN A PROPER
SEQUENCE BY USING AN ANGLE PLATE TO ASSURE
RIGHT ANGLES AND PARALLEL SURFACES,.

DEBURRING OF THE V-BLOCK.

] SWIVELING OF THE ANGLE PLATE TO 45

[ CLAMPING OF THE WORKPIECE AS SHOWN.

HOLDING THE ANGLE PLATE WITH HELP OF MAGNETIC

CHUCK. MAKE SURE THAT THE ANGLE PLATE IS
PARALLEL TO THE TABLE MOVEMENT.
GRINDING OF ONE SIDE OF THE V.

MAT. CARBON STEEL

2 RECLAMPING OF V-BLOCK,
GRINDING OF THE SECOND SIDE OF THE V.
REPEATING OF THE SAME PROCEDURE FOR THE OPPO-
SITE V-FORM.
SCALE 1:1 No. 3.2 .4/ 4

V- BLOCK

From Machinist / Shaping [1 SURFACE -GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME RN
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round.
v (VWQ ) Tolerance + 0,01
unless otherwise stated
RO
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5 round 2
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- 0,05
=263 2
www.iqbalkalmati.blogspot.com: u_‘f ..*J;&&,Tii&*;g?ﬂ/ Y,
o
. 5
s o
1 S 3
o r
w
gy l ground
] AL ground
1
r SCALE 1] No. 32.4/5
SLIDE AND BASE OF VICE
MAT. CAST-IRON From Machinist [ Milling | & Turner/ Shaping L1 SURFACE -GRINDING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
SRR oERIAN TECHNCAL TRANG Procrae TR | MACHINIST
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