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RIGHT HAND ROUGHING

; ToOL
'. HINTS FOR
OFFHAND GRINDING

1 1.0.3/0) —e 2

RIGHT HAND SIDE TOOL — St

—'—_.l
1.03/0) o 3 Z
| SCRIBER FLAT CHISEL
. ROUMD  MOSE
SMOOTHING 100L ol
103101 —= 2 103/01 — 8
RIGHT HWAMD TWIST DRILL
ROUGHING TOOL :

103/01 —= El _'r= : 10

TME ABOVE SHOWN EXERCISES SHOULD BE COMPLETED WITHIN 2 WEEKS.

AFTER COMPLETION OF THIS OFFHAND GRINDING COURSE, THE TRAINEES

SHOULD BE ABLE TO SHARPEN THE EXERCISED TOOLS IN CORRECT MANNER
AND WITHOUT ANY ASSISTANCE.

1HE REQUIRED MATERIALS FOR THE TOOL BITS ARE TO BE TAKEN FROM SHAPING
EX.103/01. FOR THE OTHER EXERCISES WORN-OUT OR BLUNT TOOLS CAN BE USED

* | ScALE No 1.05/1-10

MATERIAL LAYOUT OFFHAND GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR MRAINING
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WHEN WORKING ON A GRINDING MACHINE, MAKE SURE THAT GUARDS
AND HOODS ARE SECURELY PLACED,

ALWAYS USE SOME SORT OF EYE FROTECTION, LIKE GOGGLES!

HAVE A CONTAINER OF COOL CLEAN WATER AVAILABLE TO COOL THE
WORK AS IT BECOMES HEATED.

DON'T PRESS THE TOOL OR WORKPIECE CONSTANTLY AGAINST ONE
PORTION OF THE GRINDING WHEEL ONLY MOVE THE WORK ACROSS
THE FULL FACE OF THE WHEEL TO PREVENT IT FROM BECOMING
GROOVED,

DON'T GRIND ON THE SIDE OF A GRINDING WHEEL EXCEFT WHEN
ABSOLUTELY NECESSARY! FOR ROUGH GRINDING ALWAYS WORK ON
THE FACE OF A STRAIGHT GRINDING WHEEL!

BLUNT. GLAZED, GROOVE OR WOBBLING WHEELS MUST BE DRESSED
OR TRUED.

DON'T WORK ON A GRINDING MACHINE WHICH HAS AN ABNORMAL
‘SOUND’". MAY BE THE WHEEL HAS FRACTURES OR CRACKS OR 1S NOT
PROPERLY BALANCED.

WHEN GRINDING, KEEP THE TOOL REST ADJUSTED CLOSE TO THE
WHEEL. A MAXIMUM DISTANCE OF 2 MM (1/16 IN.) IS RECOMMENDED
TO PREVENT THE WORK FROM BEING CAUGHT BETWEEN THE REST AND
THE WHEEL.

SMALLER TOOLS DON'T HOLD ON THE TOOL REST, SUPPORT THEM IN
THE LEFT HAND AND SUPPORT THIS HAND WITH THE TOOL REST. VERY
SMALL PARTS HOLD IN SUITABLE FIXTURES OR WITH PLIERS.

FOR HEAVY WORK., BIG GRINDING MACHINES AND COARSE GRIT
WHEELS ARE REQUIRED. FOR FINE WORK, FINE GRIT WHEELS ARE
REQIHRED‘ESPECMLWORKDRHMTERULLSOTHERTHANSTEELMVE
TO BE GROUND, ASK YOUR INSTRUCTOR/

SCALE

MATERIAL

HINTS FOR OFFHAND GRINDING

NO LOS/01

OF FHAND GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK GERMAN TECHNICAL TAAINING PROGRAMME -




SEQUENCE OFE OPERATIONS

NO. Symbol Tools Descriptions l
= —
N PEDESTAL WHEEL
1 | BNl GRINDING MACHINE GRINDING OF
- SAFETY GOGGLES 60° ANGLE
BEVEL PROTRACTOR
: = ’ 3 RINDING OF
z m.tl-._._ AS UNDER NO. 1 Jogucu
CUP WHEEL o 5
3 GRINDING MACHINE GRINDING OF €D 1o
SAFETY GOGGLES ANGLES & RADIUS
GRINDING GAUGE
TO AVOID HOLLOW GRINDING, THE CUP WHEEL
4 GRINDER SHOULD BE USED FOR FINAL GRINDING
GRINDING GAUGE CHECKING OF CLEARANCE
5 %Ttrt-utm ANGLES. HOLD THE GRIND
N ING GAUGE IN RIGHT
- r ANGLE.
SCALE 1.1

MAT Friom Ex 103N l

RIGHT HAND ROUGHING TOOL

( WITHOUT TOP RAKE ANGLE )

No 1.0 5102

OF FHANO GRINDING

Al GERMAN TEGHNICAL TRAIMING PHOGHAMME

DEVELOFPMENT CELL FOR SKILLED LABOUR TRAINING
T
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SEQUENCE OF OPERATIONS

NO Symbol

Tools

Descriptions

T
FEDESTAL WHEEL

SAFETY -GOGGLES

GRINDING MACHINE

BEVEL. PROTRACTOR

PREGRIHDIHG QF
15 ANGLE

AS UNDER NO. 1

PREGHINDING OF
45 ANGLE

CUP WHEEL

SAFETY GOGGLES
GRINDING GAUGE

GRINDING MACHINE

GRINDING OF .
SECONDARY CLEARANCE .
ANGLE A

AS UNDER NO. 1]

GRINDING OF SIDE >
CLEARANCE ANGLE B

GRINDING GAUGE

CHECKING

GRINDING GAUGE

CHECKING

SCALE I

MAT, Frem Ex.1.0.31

RIGHT HAND SIDE TOOL

( WITHOUT TOP.RAKE ANGLE )

Na. 1.0 5/03

OFFHAND GRINDING

&a DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHMICAL TRAINING PROGRAMME

o |
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Nos. | Symbol Tools Descriptions
PEDESTAL WHEEL
A GRINDING MACHINE
l ROTATE THE CENTRE

PUNCH TO PRODUCE
CONICAL POINT

SAFETY GOGGLES

COOL THE CENTRE POINT
RS SOON AS IT BECOUMES
HEATED

REVEL PROTRACTOR

SCALE 131 NO 1.05/04

CENTRE PUNCH

MAT. CARBON STEEL| trom Ex.2.13.2/18 DF FHAND GRINOMNG

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING FROGRAMME _m
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Nos | Symbol Tools Descriptions

PEDESTAL WHEEL
GRINDING MACHINE

SAFETY GOGGLES

CHECKING TOOLS

GRINDING OF LONG
CONE

PEDESTAL WHEEL
GRINDING MACHINE

SAFETY GOOGGLES

GRINDING OF CONICAL
POINT

SCALE 1:1.2:1

MAT. CARBON STEEL

SCRIBER

NO 105705

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME,

OFFHAND GRINDING
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Nos. | Symbol Tools Descriptions
PEDESTAL WHEEL
GRINDING MACHINE
] GRINDING OF CHISEL
HEAD
SAFETY GOGGLES
PEDESTAL WHEEL
GRINDING MACHINE
2 GRINDING OF THE LONG
CONICAL PORTION
SAFETY GOGGLES
PEDESTAL WHEEL
GRINBING WACSARS SHARPENING OF CUTTING
3 EDGE
SAFETY GOGGLES
SCALE 1z NO 10517 06
FLAT CHISEL B

MAT.CARBON STEEL

OFFHAND GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAM TECHMICAL TRAINING PROGRAMME




SEQUENCE CF

OPERATIONS

!

Tools

No.‘.‘,_'t\ Symbol

R S

Descriptions l

MAT. Frem €x,1.0.3/)

ROUND NOSE SMOOTHING TOOU e

. PEDESTAL WHEEL =
‘ GRINDING MACHINE PREGRINDING OF So
SAFETY GOGGLES
GRINDING GAUGE
CUP WHEEL GRINDING
2 NACHINE . GRINDING OF CLEARANCE
: SAPETY GOGGLES ANGLE 8 '
GRINDING GAUGE
CUP WHEEL GRINDING
3 MACHINE GRINDING OF RADIUS
: SAPETY GOGGLES 2 MM
RADIUS GAUGE
f GRINDING MACHINE GRINDING OF TOP RAKE
4 + ANGLE 147, AS sHOwWN ON
SAFETY GOGGLES STRAIGHT GRINDING WHEEL
ks GRINDING GAUGE :
L -]
SCALE 1.1 No. 1 0.5/07

DEVELOPMENT CELL FOR SKILLED LABGUR TRAINING

FAI:G-GERM.IH TECHNICAL TRAINING PROGHAMME
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SEQUENCE OF OPERATIONS

NO. Symbol Tools Descriptions
COMPLETE 1dE TOOL UPTO THE STAGE AS DONF 1IN
1 EXERCISE 1.0.4/02
CUP WHEEL GRINDING | ~ADJUST ING OF GRINDING
MACHINE TABLE TO 14
2 SAFETY GOGGLES CRINDING DFQT’OP RAKE

< RANGLE 3"= 14

DILSTONE

OILSTONING OF THE
CUTTING EDGE

GRINDING GAUGE

CHECKING Dg CLEARRANCF
ANGLE L= 8

CHECKING DGQCUTT ING
ANGLED = &8

SCALE 1:1

s —

MAT, From Ex.1-0-2/1

RIGHT HAND SIDE TOOL

No. 1.0.5/08

PAK-GERMAN TECHMICAL TRAINING PROGRAMME

5a DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

OFFHAND GRINDING
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SECOMDARY
TTING EDGE /

v
i
[
\MAIN_CUTTING EDCE N\
o
iy
7 e
! 0 N
@
SEQUENCE OF OPERATIONS
NO Symbol Tools Descriptions
COMPLETE THE TooL UPTO THE sTaGe as DONE 1IN
1 EXERCISE 1.0.4/01.
ADJUSTING OF GRINDING
CUP WHEEL GRINDING 3
MACRINE TABLE TOo 147,
GRINDING oF TOP RAKE
SAFETY GOGGLEg ANGLE xv = 149

DILSTONING THE CUTTING
EDGE, TO PRODUCE BETTER

NILSTONE FINISH oON WORK AND TO
PROLONG THE LIFE OF THEe
TooL,

CHECKING QE‘ CLEARANCE
8

: ANGLE ol = i
GRINDING GAUGE
CHECKING oOF CUTTING

ANGLE(3 = gy°

No. 1 105/09

VCAE )1 RIGHT HAND ROUGHING TOOL OFFHAND GRINDING

MAT. From Ex 1.0.21

' DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK GF 1AM TECHNICAL THAINING PROGRAMME oo ]




' SEQUENCE OF OPERATIONS

NO.

Symbol

Descriptions |

FOR THIS EXERCISE A

10 TO 15 MM o

TWIST DRJLL WOULD BE SUITABLE.

EITHER THE TWIST DRILL CAN BE
HELD AS SHOWN OR THE HANDS CAN
BE PLACED IMN OPPOSITE POSITION.

1.1 STAND IN FRONT OF THE WHEEL

“TIORILL HELD
- |LEVEL SUP-

Y ch.-c-lné_i PORTED AT

THIS POINT
BY FINGER

1.2

_RIGHT

.HﬁLD THE DRILL LEVEL AND TWIST

AND SLIGHTLY TO THE LEFT OF
THE MACHINE.

HOLD THE DRILL BETWEEN THE
THUMB AND FIRST FINGER OF THE
(OR LEFT] HAND.

SUPFORT THE HAND ON THE TOOL
REST WITH OTHER FINGCERS.

HOLD THE SHANK OF THE DRILL
BETWEEN THE THUMB AND FINGER
OF THE LEFT (OR RIGHT) HAMD.

POSITICN YOURSELF BY MOVING
THE FEET 50 THAT THE DRILL
MAKES AN ANGLE OF %9 TO THE
WHEEL FACE.

IT UNTIL QONE CUTTING EDGE IS
HORIZONTAL AND PARALLEL TO THE
WHEEL FACE.

cont.. . )0

SCALE 19
MAT, HIGA SPEFD ST,

TWIST DRILL SHARPENG.

No. 1-0.5/10

OF FHAND GRINLANG

]

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-EEFIHAH TECHNICAL TRAINING *ROGRAMME

/ "L-
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ﬁ\ POINT #I‘Eﬂ

';'.f:»\ MOVES UP 2,1

UTTING EDGE
E.f:_ UF AND

ROL

0

TOOL REST.

SWING THE SHANK OF THE DRILL
SLIGHTLY DOWNWARDS AMD TO THE
LEFT (OR RIGHT) HAND. THE
OTHER HAND IS SUPPORTED BY THE

2,2 ROLL THE DRILL TO THE RIGHT
BY TURNING IT BETWEEN THE

SWING THUMH AND FINGER, AS .YOU SWING
AT T LET Y THE HAND DOWN.
VIEwW B 2.3 APPLY A SLIGHT FORWARD MOTION
'aﬂ'ﬁ'i:j.“l;l'?.‘;:ﬁ'_"}"-ﬁ': TO YOUR HAND. THIS PRODUCES
AP TY THE LIP CLEARANCE.

ALL MOYEMENTS|" . v, o
CONTROLLED B8Y ] '\, L

o 3.1 MOVE THE DRILL BACK CLEAR OF

THE WHEEL FACE,

EDGE.

THREE MOVEMENTS

3.2 TURN THE DRILL OVER WITHOUT
MOVING THE POSITION. THIS
PRESENTS THE SECOND EDGE TO
THE WHEEL FACE AT THE SAME
ANGLE AS THE FIRST CUTTING

PROCEED TO SHARPEN THE SECOND
CUTTING EDGE USING THE SAME
‘ﬂ CO-ORDINATE THESE DRILL MOVEMENT AS BEFORE.

12 DEGREES.

4.1 USE A DRILL GAUGE TO CHECK
THAT THE CUTTING ANGLE IS
CORRECT 113“ FOR MILD
STEEL, THE CUTTING EDGES
ARE OF EQUAL LENGTH THE
L1P CLEMNRANCES ARE EQUAL
AND CORRECT "ABOUT 10 TO

SCaLE 1:1

MAT HIGH SPEED ST.

TWIST DRILL SHARPENING

No (D5 104

OFFHANL “RIHENG

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

Pk -GERMAN TECHNICAL TRAINING PROGRAMME -
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ROUND BAR FITTING BLADE HOLDER
=
= _'_-.J;_jF
4 I:HUCIIHG-FICIHE. Lﬂli.lilWDﬂ'lAI. T CHUCKING, FACIMNG STEP TURNMNING CHUCRING,; FACING, STEP TURNING
1 2.05/1 o = 3 —=204/5

BLADE HOLDER

e

FACINGCENTERING, STEP TURNNG

TFITTING,

DRILLING, LONGITUDINAL TURNING

BLADE HOLDEFR

EXERCISING OF KNOWN OPERATIONS

4L —=B

§ —=7

b ——204!7

FITTING

FORM TURNING, FITTING

BUSH

DRILLING. TURNING ON MANDREL

NUT

DRILLING. PARTING, TAPPING

THREAD CUTTING: CHAMFERING

KNURLING, TAPER TURNING,

= ] =7 ] 9 2.06M
SGREW BOLT CENTRE PUNCH HANDLE FOR TAP WRENCH
L__4

KNURLING, FORM TURNING

10 ——=206N n 12 2.06/8
HANDLE FOR TAPWRENCH ROUND GUIDE PLUMMET
—— —
KNURLING, FORM TURNING TURNING BETWEEN CENTRES ~ | TAPER TURNING

GROOYING

13 ——==2.06/8

14 — 2.05/5

15

such as

In addition to the exercises shown above,
parts which are nekded for the. assembli

Inside - caliper, Screw~clamp ete.

the trainees

have to make turned

ng of Basjc and Fitter exercises

PAK-GERMAN TEC

HCAL TRAIMING PROGRAMME

21 !
TRADE TRAINING | -LAYOUT. MP(21/2.0.3
TURNING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER /

MACHINIST
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V'V Tolerance t0,)

#1838
#15 =y
812 =

;

100

107

SEQUENCE OF OPERATION

1.

2
3.

e
N

Il
-

9.
10.
11.

1.
2.

-
4.

Hold the workpiece in the three jaw chuck about half the

length overhanging.

Tace with right hand side tool.

Change cutting tool to right hand roughing tool and turn

to @ 21 mm,

Re-chuck the workpiece by holding the turned portion.

Face to length 110 mm and turn to ¢ 21.

Repeat these operations for @ 18 mm x 107 mm and @ 15 mm x 103 mm.
Use collet of @ 15 mm and turn a portion to @ 12 mm.

- Change collet to P 12 mm and finish the full length to @ 12 mm.

Hold workpiece in collet with shorter overhang and turn the
90° centre by hand.

Adjust top slide to 45° and take finish ecut.

Face to length 100 mm.

Deburr and number punch.

CAUTION

Deburr before chucking. -

Set the cutting tools in centre of workpiece(cheak with tail-
stock) .

For longitudinal feed use hand only,

Set the machine at proper speed.

TOOLS REQUIRED

Right hand roughing tool

Right hand side toeol

Three jaw self centering chuck
Collet chucks ‘@ 15 and @ 12 mm
Vernier caliper '

SCALE 1:) 7 MPI2.3/203/1
MAT. MILD STEEL '

ROUND BAR

]

TURNING 1

DEVELOPMENT CELL FOR SKRLLED LABOUR TRAINING TURNER/
MACI‘I'IIST

PAK-GERMAN TECHHICAL TRAINING PROGRAMME




TOLERANCE 0.1

ey =

SEQUENCE OF OPERATION +

1

Hold the material im three jaw chuck.

Set the machine at proper speed.

TOOLS REQUIRED

*Right hand rmoughing tool
Right hand side tool
Vernier caliper
Three jaw chuck

-

2. Face one side and turn to @ 18 mm at a length of
about 50 mm, .

3. Re-chuck and face to length 80 mm.

4. Turn the step to @ 10 mm and length 32 mm.

5. Remove sharp edges.

CAUTION

The r.p.m. depends on dlameter and material of the workpiece
as well as the turning tool.

Set the cutting tool in true centre height.

Hand feed must be done egqually to get a clean and smpoth
sur face,

SCALE 1y F|'|"“NG MP/23/2.03/2
MAT. MILD STEEL part TURNING 1
DEVELOPMENT CELL FOR SﬂlLLED LABOUR TRAINING TURNER/
PAK-OERMAN TECHNICAL TRAINING PROGRAMME B | MACHNIST
L : J




TOLERANCE +0.

el FARTE
I
T
|
|
|

SCQUENCE OF OFERATION
1. Held the material in three jaw chuck.

2, Face on side and turn to @ 21.5 mm at a length of

akout 50 mm,
3. Re-chuck and face to length 95 mm,
4. Turn the step to @ 11.5 mm, length 50 mm-
5. Remove sharp edges.

CAOTION

Hold the cutting tool as short as possible to eliminate

vibration.

Always apply coolant.
TCOLS REQUIRED

Right hand roughing tool
Right hand side tool
Vernier cEliper

Three jaw chuck.

—ael 4115 b

SCALE 1:1

BLADE HOLDER

MAT. MILD STEEL

MP/ 2.3/2.03/3
TURNING 1.

PAK-GERMAN TECHNICAL TRAIMING PROGRAMME

DEVELOPMENT CELL FOR SKILLED LABOUR. TRAINING

TURNER/
MACHINIST

= 3




TOLERANCE 501

15x 4£5°

r*-lii?—f-

37

B0 —

-SEQUENCE OF OPERATION

1.

Hold the material

2. PFace one side and
about 40 mm.

3. Re-chuck and face
4. Centre drill.

5. Set the tailstock
6. Chamfer 1.5 x 45°
7. Deburr and number
CJ-'LU"'I;ION

o

By

in three jaw chuck.
tirn to ¢ 24 mm, length

to length B4 mm.
and turn the steps according to drawing.

punch.

Grease the centre point.

Por chamfering use cranked turning tool.
Set automatic feed accordingly.

TOOLE REQUIRED

Right hand roughing tool
Right hand side tool
Centre drill 1.6 mm
Right hand cranked tool

Dead centre for tailstock.

SCALE 11 ! MPI2.3/20314&
BLADE HOLDER
MAT. MILD STEEL TURNING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/

PAK-GERMAN TECHNICAL TRAINING PROGRAMME - MACHINIST




TOLERANCE Q1

|
- p 18 -

{71

—28 — =

55

SEQUENCE OF OPERATION

1.

Hold material in three jaw chuck about half the length

overlianging.,

2. Face on side and turn to ¢ 18 mm.

3. Re-chuck by holding the turned portion.

4. Face to length 55 mm and finish to @ 18 mm.
Centre drill and drill hole @ 5 mm x 28 mm,

6. Deburr and number punch. .

CAUTION

Carefully advance centre drill into workpiece to full depth
of chamfer.

Apply firm and even pressure to tallstock handwheel to feed
drill into the workpiece.

Note the calibration on taillstock for the required depth.

TOOLS REQUIRED

Right hand side tool
Centre drill 1.6 mm
Twist drill @ 5 mm
Vernier caliper
Three jaw chuck

SALE 12 MP/2.3/203/§
MAT FITTING TURNING 1
« MILD STEEL {m] '
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/

FAK- GERMAN TECHNICAL TRAINING PROGRAMME —

MACHINIST




A\VAVS TOLERANCE 2 D

pe—#2].5—=
=~ T

mLs5e

T v e— 36 ————am

78

SEQUENCE OF OPERATION

1. Hold the material in three jaw chuck.
2. Face and turn to d 21.5 mm.

J. PRe-chuck and face to length 78 mm,

4. Re-centre,

5. Set the tailstock and turn the steps according to
drawing.

6. Chamfer 1 x 45°,
7. Deburr and numher punch.

TOOLS REQUIRED

Right hand side tool
Right hand cranked tool
Centre drill 1.6 mm
Drill chuck

Vernier caliper

SCALE 121

BLADEI | H‘ULDER MP 23/2.03/8

MAT MILD STEEL . TURNING T

-

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAK-GERMAN TECHMICAL TRAINING PROGRAMME B | MACHINIST




TOLERANCE 2 04
UNLESS OTHERWISE STATED

| ‘ 2
f_!_c ! h : ETATES IIIIII‘Q“
N =% ) &
o . vrrrrssrisivsssy AW
- 30— 35
=T e — 4
SEQUENCE OF OPERATION
1. Hold part 1 in three jaw chuck,
2, Turn to @ 12 mm. !
3. Turn patt 2 at about half the length to @ 12 mm.
4. Remove three jaw chuck and fix collet chuck with @ 12 mm
collet.’ : :
5. Hold part 1 in collet and turn to @ 6 mm, face to length
30 mm.
6. Finish part 2 to outside @ 12 mm' and drill hole @ 6 mm,
7. Set the forming tool R 6 mm and turn the radii at part 1
and 2 - Mind the length.
CAUTION
Hold forming tool and workpiece as short as possible to .avoid
vibration.

Apply plenty of coolant.

TOOLS REQUIRED

Right hand side tool
Forming tool R 6 mm
Twist drill @ 6 mm
Drill chuck

Radius gauge R 6 mm
Vernier caliper

fo—

SCALE 11
T F'TTING MP23/2D317
MAT. MILD STEEL TURNING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAK-GERMAN TECHNICAL TRAMING PROGRAMME [ MACHINIST




: TOLERANCE & D.1
W (WVJ UNLESS DTHERWISE STATED

!
-
#3563 — =

- -]
- S
Ol
I_ s —— |
-
—a-}&? I f—
ST (.

SEQUENCE OF OPERATION'

1. Hold workpiece in three jaw chuck.

2. Face on side and centre drill.

3. Drill pilot hole @ 6 mm - drill to @ 17.5 mm.
4. Finish the hole with boring tool to @ 18 mm.
5
6

. Re-chuck and face to length 40 mm,

Hold bush on a mandrel between centres and turn th.e cutsids
@ 35,3 and @ 28.2 mm.

7. Turn the groove andl chamfer.

CAUTION
Use proper mandrel size,
Observe the finishing symbols, .

TOOLS REQUIRED
Right hand side tool
Boring tool

Grooving tool
Twist drill @ 6 mm and @ 17.5 mm
Vernier caliper-

SCALE 1 U H" MP2.3/20378
MAT MILD STEEL ; . B S TURNING 1
—
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION

1. Hold round bar in three jaw chuck.
2. Face one side, centre drill and drill hole for M 12 internal

thread,

3. Tapping of M 12 thread.
4. Turn outer @ 21.9 mm chamfer one side.
5. Parting off.

6. Face to length 9.6 mm chamfer.

CAUTION

Parting tool must be exact in centre height.
When tapping support taps with centre point from tailstock.

Turn chuck with

TOOLS REQUIRED
Right hand side
Bet taps M 12
Parting tool
Vernier caliper

hand only.

tool

TOLERANCE 2 0.}

SCALE |-}
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UMLESS OTHERWISE STATED
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E_E_‘._QUEHCE OF OPERATION

1. Hold material in three jaw chuck.

2. Face and centre drill.

3., Turn to @ 12 mm at a lengih of 50 mm and chamfer.

4. Cut thread M 12 with die and dilestock.

5. Remove three jaw chuck and fix collet chuck with 12 mm collet.
6. Turn head to @ 21,9 mm and face to length 58 mm.

CAUTION

Support die with tailstock when cutting thread.
Turn chuck with hand only.

TOOLS REQUIRED
Right Hand side tool
Die M 12 - diestock

Centre Mrill 1.6 mm
Vernier caliper
Collet chuck = 12 mm collet

SCALE 1

MP 23/ 2.03/10
MAT. LOW CARB. ST, SCREW BDLT TURNING |

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION

1. Hold material in three jaw chuck.

2. Face one side and centre drill.

3. Support workpiece with revolving centre and turn to @ 9.8 mm
at a length of about €5 mm.

Knurl until full diamond pattern appears.
Re-chuck, use either collet or clamping bush.

Face off centrg hole and turn step P 8 mm x 10 mn.
Chamfer 1 x 45%, : kL
Re-chuck = hold in bush or collet,

Face to length 90 mm Burn to @ 8 x 40 mm,

Adjust top slide to 2 532' and turn taper,

Adjust top slide to 37 30' turn centre point.

& & ®

— N0~ Sy U B

a & =

—_—

CAUTION

Setting, for knurling must be as rigid as possible,
Never use collet when knirling.

Use plenty of cooclant to wash away chips.

Set slow speed and fast feed,

To prevent damage of knurling hold knurled portion with
clamping bush or collet onlvy.

TOOLS REQUIRED

Right hand side tool
Knurling toocl 0.5 mm
Centre drill 1.6 mm
Revolving centre
Vernier caliper

SCALE 1:} CENTRE PUNCH MP 2.3/ 20.3/1)
MAT, C 75 TOOL ST. TURNING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/

MACHINIST
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SEQUENCE OF OPERATION

1. Hold workplece in three jaw chuck.
2, Face on side and centre drill.
3. Support workpiece with revolving centre and turn to @ 10.8
at a leugth of about 56 mm.
4. FKnurl unti' full diamond pattern appears.
5. Face off centre hole and turn step @ 10 mm x 8.
6, Turn radius 5 mm with forming tool.
7. Re~-chuck, face to length 130 and centre drill.
8. Hold workpiece with calmping bush on the knurled portion,
support with centre point.
9, Turn to # 10 mm and @ 8 mm.
10. Cut the groove and chamfer.
11. Cut thread with M 8 die.

TOOLS REQUIRED

Right hand side tool

Knurling tool

Clamping bush or collet @ 11 mm
Grooving tool

Forming tool R 5 mm

Die M 8 - diestock

Steel rule

Vernier caliper

SCALE 121 MP2.3/2.03/12
s A HANDLE 'FOR TAP-WRENCH o
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/

MACHINIST

PAK-GERMAN TECHMICAL TRAINNG PROGRAMME
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SEQUENCE OF OPERATION

Hold workpicce in three jaw chuck
Face one side and centre drill.
Support workpiece with revolving centre and tum to @ 10.8 mm st s length of sbout 56 mm.
Knurl until full diamond pattem sppears.
Face off centre hole and tumn step @ 10 mm x 8.
Tum radius 5 mm with forming tool.
Re-chuck, face to length 130 and centre drill.
Hold workpiece with clamping bush on the knurled portion, support with centre point.
Tum to & 10 mm and & 8 mm.
. Cut the groove and chamfer.
. Cut thread with M 8 die,

S0 sl O e Do pd e

=

o ey,

IOOLS REQUIRED

Right hand side tool

Knurling tool

Clamping bush or collet @ 11 mm.
Crooving tool

Forming tool R 5 mm,

DiaM 8 - diestock

Steelule.

Vemieh galiper

SCALE 11 MP 23/2013/13

HANDLE FOR TAP WRENCH

MAL MILD STEEL TURNING |

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION .
1. Hold material in three jaw chuck.
2. Face and centre drill hoth sides. wmind the length 118 mm.

3. Hold workplece betweer centres and turn the outer shape
according to drawing.

4. Hold in three jaw chuck, check true running.
5. Drill the holes and cut the thread M B.

CAU'TION

When turning between centres the two centres must be aligned
to ensure parallelism.

TOOLS REQUIRED

Side cutting tool

Radius tool R 5

Twist drill @ 10.1, # B,1 and @ 6.8
Driving plateé

Dog carrier

Set tap M8

Vernier caliper

SCALE 12 ROUND GUIDE MP23/203/14
MAI. MLD STEEL 7 TURNING |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/

i PAK-GERMAN TECHNICAL TRAINING PROGRAMME _- MACHINIST
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SEMEFNCE OF. OPERATION

1. Turn outside shape of part 2 according to drawing.

Z. Cur thread M 10 with die.

3. briil @ J mm hole ahout 26 mm deep,

4. Part off to lenqgth 24.5 mm.

9. Hold in 10 mm collet, face to length and chamfer.

6. Face, chamfer and centre drill one side of part 1,

7. DOril) hole for M 10 and tap thread M 1¢ x 14 deep,

8. Screw part 1 & 2 togetaer. hold part 2 in @ 18 mm ecollet.
¥. Adjust top slide to 2'°30' and *urn cone and autside @ 24.
CAUT TON

Observe the Einishing aign.
Use collet to protect the surface when clamping.

TOOLS REQUIRED

Right hand side tool
Grooving tool

Twist drill @ 8.5, @ 3
Set taps M 10

Parting tool

Collet @ 18 & 10 mm
Vernier caliper

SCALE 1.1 (2:1) MP 2.3/203/ 15
ML MILD STEEL PLUHHET TURNING 1
L — ——
OEVELOPMENT CELL FOR SKILLED LABOUR THAINING { TURNER/
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SLIDE BLOCK

lamping , Horizontal Shaping

RECTANGLE PLATE

Clamping , Toolhead seiting,
Horizontal and Vertical shaping

SQUARE BLOCK

Clamping , Longltudinal and
Vertical shaping

=G

Clamping, Square shaping

1 —_— /1 v — 10 3 —ﬂ-E.D.SJI.H-
YOKE BLADE HOLDER SGUARE GUIDE
- g
( ) 5 e o 5
]
Marking , Clamping , Tool setting Square shaping Step shaping
G —== 2.0.5/8 2.0.33 —= § — 1 0.6/8 6 —e 2.0517
| R
BLADE HOLDER CLAMPING BAR SLIDE BLOCK

[ -~

Angular and Step shaping

Square and Groove shaping

2.0.3/6 —= 7 —a Z.06M

B —= 2.0.5/7

1 - 5 —— I.ﬂ.“

HEXAGON PLATE

Angular shaping

SLIDE BLOCK

Square and Step shaping

JAW

( i

Step and Angular shaping

2 — 10 —— 20851 —— N —— 2.0.6/8 12— 2.0.677
In aclldi'rion to the exercises shown above, the trainees have to carry out
practical shaping work which are needed for the training centre .

One“oi this additional orders should not exeed 10 working hours. All
] additional work is to be checked and marked thoroughty.
MP/21/2.0.4

TRADE TRAINING I LAYOUT SHAPING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER /

PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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SEQUENCE OF OPERATION

1. Set the shaper:

2,

3.

4. Clamp the workpiece vertical and shape side 'A' length-
wise,

5. Clamp the workplece with eide 'A' «dowm and shapa sida '
Mind the given dimension,

€. Fepeat the operations for side 'n' and 'D'., Make sure
that they are precisely tn right angle with the other
sides and check the dimensions,

CAUTION:

Deburr before chucking a workpiece for the next machining

Length of stroke about 70 mm,

Clamp the material in the machine vice.
Machine the surface 'F'.

Clamp the material with machined side down, use proper
sized parallels under the job, Machine side 'R' till

the thickness of the job 15 17 mm,

operation |
TOOLS REQUIPLD

Vemier caliper, try square, shaning tool, flat file O x 3

SCALE 1} ) MR'2.3/2 04/1
MAT MILDSTEEL SLIDE BLOCK SHAPING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAK-GERMAN TECHNICAL TRAINING PROGRAMME TR | vacHINST




SEQUENCE OF OPERATION

"
Telerante on oll dimensions a‘.lm
unless otherwise sprcified

A A
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8 XX 25 E F
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2.

J. Chuck again with side 'A' down and shape side n'.
Mind the dimension.

4. Repeat the operations for side 'B' and 'C'. Chuck
carefully, using the try square to make sure that all
four sides are at right angle.

S. Shape the surface 'E' in right angle with tha finished
sides,

6. Clamp again with side 'E' down using proper sized
parallels,

7. Machine side.'F' and mind the correct thickness of the
workplece,

CAUTION:

Use only accurately ground parallels. If a paip of parallels
is used, they must be precisely equal sized.

TOOLS REQUIRED

Set the shaper:

Length of stroke about 2 1/2",

Chuck the workpiece wvertical and machine sida "A'
lengthwise.

Vernier caliper - Shaping tool
Try square Flat file 200 x 3
) % MFI2 372 0472 |

MA T: MILDSTEEL RECTANGLE PLATE SHAPING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING YHENER?
PAK-GERMAN TECHNICAL TRAINING PROGRAMME TR | o HINIST
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SEQUENCE OF OPERATION

1L

2.

Set the shaper:
Length of stroke about 62 mm.

Clamp the raw piece in the machine vice and
shape one surface.

Turn the job 90° in the vice and shape the next
surface. Put the machined side against the fixed jaw,

Repeat the operations for the remaining two surfaces.
Mind right angles and tolerances.

Square both ends to size, Clamp the workpiece
in precisely vertical position for these operations

tc make sure that the ends are il'.l right angles with
the sides.

TOOLS REQUIRED

Vernier caliper
Try sguare
dhaping tool
tlat file 200 x 3

141

)

SCALE MP2 3/204/%
MAT MILDSTEEL SQUARE BLOCK SHAPING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
Pir GERMAN TECHNICAL TRAINING PROGRAMME — MACHINIST
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SEQUENCE OF OPERATION

1. Set the shaper:
Length of stroke about 90 mm,

2. Shape the raw piece to the dimensions 24 x 20 mm.
Ensure that all four sides arc at right anqgle,

3. Bwiwvel the machine Vim_gﬂo and square the ond: to size
by moving the tool downward with the down-feed serow
handle,

4. Mark out the chamfers 6 x & mm.

%, Swivel the tool-head of the shaper to 459 md arranie
the apren so that the tool will raise in a directicn
away from the surface and will not rub during =he
return stroke.

6. Shape the chamfers by moving the down-feed screw.

TOOLS REQUIRED

Vemlier caliper
Try square
Marking tools
Shaping tools
Flat file 200 x 3

SCALE 1) MFI2.3/2.04/4

MA T: MILDSTEEL YOKE SHAPING 1

DEVELOPMENT CELL FCR SKILLED LABOUR TRAINING TURNER/
PAK-GERMAN TECHMICAL TRAINING PROGRAMME S MACHIKIST
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SEQUENCE OF OPERATION

1. Mark out the square 15 x 15 mm on the marking plate.
2. Set the shaper:
Llength of stroke about 55 mm.
3. Shape the first flat up to the marking line.
- Shape the second flat in right angle to the first.

2. Continue with the remaining two flats to complete
the square,

TOOLS REQUIRED

Vernier caliper
Try sguare
Marking tools
Shaping tools
Flat file 200 x 3

ScaLtE 1 MP2.3/2 04/5
MAT:MILDSTEEL from 20343 BLADE HOLDER SHAPING T
I :
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING . TURNER, |~
i __PAK-GERMAN TECHNICAL TRAINING PROGRAMME Ty MACIHINIS'T‘
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SEQUENCE OF OP 10N

Set the shaper:
Make sure to have the correct idle travel at both ends of the workpiece. About 8 mm idle

travel at the beginning of the cut and 4 mm at its end will suit the small shaping machine.
Shape the raw piece, to the dimensions 27 x 24 x 15 mm.

Mark out the steps on the marking plate

Clamp the job again in the vice and fimsh it with the right hand and left hand side cutting
tool respectively,

TOOLS REQUIRED

Vermuer caliper
Try square
Marking tools
Shaping toals
Flat file 200 x 3

SCALE 11 “MPI2.3/2 04/6

MA T: MILDS TEEL SQUARE. GUIDE SHAPING 1

L
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SEQUENCE OF OPERATION

1.
Za
< g

Mark out the square 15 x 15 mm on the marking plate.
Set the shaper as mentioned in previous exercises.

Shape the first side of the big square to the marked
line.

Shape in the same clamping the first side of the
8 mm sgquare,

Rotate the workpiece 90° and shape the 2nd sides
of both sguares. -

Repeat the operations till the four remaining sides
are completed,

TOOLS REQUIRED

Vernier caliper
Try sgquare
Marking tools
Shaping tools
Flat file 200 x 3

| . ;
< F— ><—1 3 Jr 3 -
1 XX ] 'f i
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SCALE 11 MF/2,3/2.04/7
MA T: MILDSTEEL ;rng'uﬁaLADE HOLDER SHAPING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION

1. Set the shaper:
Length of the stroke about 135 mm.

" 2. Shape the raw Plece to 14 mm thickness md 32 mm width,
3. Swivel the vice in right angla to ‘the direction of the

cut and let one end Project a short distance from the
jaws,

4. Square the end by moving the side cutting tool slowly
downward with the down-feed screw-handle. Repeat the
cperation at the other end, til} the length of the
workpiece 1s correct,

5. Mark out the job according to drawing,
6. Clamp the job again in the vice and finish it,

TOOLS REQUIRED
*ﬁ.—-—“.._

Vernier caliper
Try square
Marking tools
Shaping tools
Flat file 200 x

SCALE 1:f T

MRY2.3/2.04/8

MATMILDSTEEL] CLAMPING BAR

SHAPING 1

” DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING

TURNER/
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EQUENCE OF OPERATION
Set the shaper.

. Clamp the material and shape it tc the dimensions
60 x 54 x 16 mm,

3. Mark out the groove on the marking plate.

5
1
2

4. Shape the groove with a parting tool.

TOOLS REQUIRED

Vermmier caliper

Try square

Marking tools

Flat file 200 x 3
Right hand side tool
Parting teol

SCALE 121

MF2.3/204/9

MA T: MILDSTEEL SLIDE BLOCK:art 1)

fromi

SHAPING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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SEQUENCE OF OPERATYON

1. Mark out the hexagon on the marking plate. One side

of the hexagon is equal to the radius of the circum-
circle.

2. Set the shaper,

J. Set ti.a vice so that the jaws are at right angle to
the direction of the cut and clamp the marked hexagon
faces of the job.

4, Shape the first hexagon side up to the marking line.

5. Rotate the workpiece in the vice and shape the next
flat. Repeat the operations for thg remaining four
flats. Check the ‘angles with a 120" angle gauge,

6. Shape to thickness 14 mm.

TOOLS REQUTI® 2
VEraier caliper
120~ angle gauge
" Marking tools
Ehaping tools
Flat file 200 x 3

SCALE 1| MF2.3/2.04/10

MA T MILDS TEEL HEXAGON PLATE SHAPING 1

from 2

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION

Set the shaper.

Clamp the materlal and shapg it to the dimensions
60 x 54 x 16 mm, :

Mark out the exercise on the marking plate.

Shape the job according to the marking lines with
the left hand and right hand cutting tool.

Shape the grooves with the parting tool.

TOOLS REQUIRED

Vernier caliper
Try square
Marking tools
Shaping tools
Flat file 200 x 3

SCALE 11

MF2.3/2.04/1

MA T: MILDSTEEL SLIDE BLOCKirarr 2)

from) SHAEING 1

_ DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION

1. Set the shaper.

2, Shape the raw pieces to the dimensions BOx 24 x & mm.

Mind the tolerances shown in the drawing.
3. Mark out the jobs according to drawing.
4. Clamy the workpieces again and shape them to size.

TOOLS REQUIRED

Measuring and
Marking tools
Shaping tools
Falt file 200

checking tools

x 3

unlsss otherwiss slated,

SCALE 1) MA2.3/2.04/12
MA T: MILDSTEEL JAWS SHAPING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAX-GERMAN TECHNICAL TRAINING PROGRAMME T | vacHINIST

A



STUD

S o

CLAMPING JAW

5 |

SQUARE GUIDF

180

Tuare miling Vee millng Slot milling
[ 2.0.4h—= 1 =208 | Z.0.60— 3 —= 2068 | 2.0.4/6—= 3 —= 1.06/4
CLAMPING GUIDE HOUND GUIDE YOKE
—l
= Ee e N ——
ver naliing Parallel milling _ Slot milling
R w068 | BEIN—= 5 —e B Dhbh—e B e 20aF
{
CLAMPING BAR ROUND GUIDE '1ANDLE
[
= = . { (@]
T e . o i
== ! |
| 3. l

Recess milling

Internal milling

2.0.4/8 — o= 7 — = 2.0.6/5

—— 2.0.5-@. J

5 —_— a8

Parallel & Angular milling

§ —= 2060

prachical milling.

One of this additional

Waork

In addition to the exercise shown above, the irainees have to carry oul

should not exeed 0 working hours. &1
additional work s ta be checked and rmarked th vy

. Mpf21205
TRADE TRAINING [ LAYOUT -
MILLING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER /
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SEQUENﬁE OF OPERATION

1.
2.

Mark out the square 10 x 10 mm on the marking plate.

Set the milling machine:

Check that the jaws of the machine vice are parallel
to the movement of the table,

Mount the side- and face cutter.

Set speed at about 315 rpm.

Clamp the workpiece in the machine vice.

Mill the first flat up to the marked’line.
Use a feed of about 60 mm per minute.

Mill the 2nd flat in right angle to the first,

Repeat the operations till the remaining flats are
completed:
Mind right angles and tolerances.

CAUTION:

Deburr before checking a
operation.

TOOLS "REQUIRED

Vernier caliper

Try sgquare

Flat' filTe 200 x 3

S5ide- and face cutter 20 mm dia
Marking tools

workpiece for the next machining

— — e

SCALE 1'1 meza;zﬂm

MAT-MILDSTEEL |gom 2031 STUD [, MILLING

[E—
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SEQUENCE OF OPERATION

1. Mark out the job on the marking ‘plate.

2. Set the milling machine:
Check that the jaws of the machine vice are parallel
to the horé:ontal milling spindle.
Mount a 90~ Vee-milling cutter on the arbor,
Set speed at about 57 ,rpm.

3. Clamp the workpiece in the machine vice.

4. Mill the workpiece with a cutting depth of 5 mm.
Use a feed of about 30 mm per minute,

5. Finish the job with a cutting depth of 2 mm.
Mind right angles and sizes.

CAUTION:

Use only accurately ground parallels, If a pair of
parallels is used they must be precisely equal sized.

TOOLS REQUIRED

Vernier caliper

Try sguare

Flat file 200 x 3
Vee-milling cutter 100 x 90°

SCALE 1'1 MP/23/2.05/2

MAT:CARBON ST. |,m200s CLAMPING JAW MILLING 1

OEVELOPMENT CELL FOR 'SKILLED LABOUR TRAINING TURNER/
PAR-DERMAN TECHNICAL TRAINING PROGRAVME T | it
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SEQUENCE OF OPERATION
1. Mark out the workpiece on the marking plate.

2. Set the milling machine and the machine vice.
Mount-the side milling cutter on the arbor.
Set speed at about %90 rpm.

3. Clamp the workpiece in the machine vice,

4. M111 the workpiece with steps of 2 mm cutting depth,
The feed should be about 20 mm per minute,
Mind right angles and tolerances.

TOOLS REQUIRED

Vernier caliper

Try square

Flat file 200 x 3

Marking tools

.5ide milling cutter 63 x 7 mm

SCALE 171 MP/23/2.05/3

MA T:MILDSTEEL | 4rom 20476 SQUARE GUIDE MILLING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAK-GERMAN TECHNICAL TRANING PRocRavme I MACHINIST
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Tolerance on all dimensions 0,1
Junless otherwise stoled
SEQUENCE OF OPERATION

1.
2.

3.
4.

5.

TOOLS REQUIRED

Mark out the workpiece on the marking plate,

Set the milling machine and the machine vice.
Mount the milling cutter. :

Clamp the workpiece in the machine vice.

Mi1l the 90° groove. '
Mind right angles and tolerances.

Finish the w?rkpiece.

Vernier caliper

Try sguare

Marking tools

Flat file 200 x 2 .
Double angular cutter 90

d SCALE 1+}

MP/213/2.0.

MAT:CARBON ST. | 4rom 2 0.4/3

CLAMPING JAW MILLING 1

DEVELOPMENT CELL FOR SKILLED®* LABOUR TRAINING TURNER/
 PAK_GERMAN TECHNICAL THAINING PROGRAMME AR MACHINIST
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SEQUENCE OF OPERATION

1. Mark out the workpiece on the marking plate.

2. Set the milling machine and the machine vice.
Mount the plan milling cutter on the arbor.

Set the speed at about 115 rpm.

3. Clamp the workpiece in the machine vice,

4. Cut the first flat up €o the marked line with a feed

of about 60 mm per minute.

5. Repeat the operations on the 2nd flat,

Mind parallelism and tolerances.

TOOLS REQUIRED

Vernier caliper
Try square
Marking tools
Flat file 200 x 3

Plam milling cutter 50 x 40 x 22 mm

SCALE 11

MAI:mLDs.TEEL' from 2031 ROUND GUIDE

MP/ 23/ 2.0,5/5-

MILLING.]
: DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION

1. Mark out thé job on the marking plate,

2. Set the milling machine and the machine vice.
Mount shank end mill @ 8 mm.

Set the speed at about 450 rpm.
3. Clamp the workpiece in the machine vice.

4. Mill the slot in 6 or 7 machining operations,
Each cut must be started from the open end of the
slot, the cutting depth should be about 4 mm.

TOOLS REQUIRED

Vernier caliper

Try square

Marking tools

Flat file 200 x 3
Shank end mill ¢ 8 mm

- SCALE 1+1 MP/23/2.05/6

MA T:MILDSTEEL +{ from 2 04/ YDKE MILLING T
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SEQUENCE OF OPERATION
1. Mark out the job on the marking plate.

2. Set the milling machine and the machine vice.
Set the speed at about 400 rpn..

J. Clamp the workpiece in the machine vice,

4. MiJ1 the cblong hole in 4 steps with a cutting depth of
about 3 mm each.
The feea should*be about 40 mm per minute.

5. Charnge the cutter and mill the open slot in the same way.

TOOLS REQUIRED

Vernier caliper
Marking tools
Flat £1le 200 x 3

Two lipped end milling cutter 12 mm dia and 14 mm dia.

SCALE 1 1 MP/2.3/2 05/7

MA T:MILDSTEEL from 2.0L CLfMPING BAR MILLING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAM GERes=8M TECH CAL TRAINING PHOGHR&MME m HlﬁCH'N'ST
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SEQUENCE OF: OPERATION
1. Murk out the workolece on the marking plate.

2. Set the milling machine and the machine vice as done
in exercise 7.

3. Clamp the workpiece.in the machine vice.
4, Mill the.ohlong hole,

TOOLS REQUIRED

Vernder caliper

Marking topls

Flat file 200 x 1

Two lipped end milling cutter 14 mm dia,

SCALE I 1 MP/23/2 05/8

"d.ﬁTEILDSTEE[ RS RGUMD GUIDE MILLING 1 -

- " DEVELOPMEN CELL FOR SKILLED LABOUR TRAINING TURNER/
T PAK GERMAN TECHHICAL TRAINNG FMOGRAMME _- MACHIN‘!.ST
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SEQUENCE OF OPERATION:

1. Mark out the worlpiece on the marking plate.
2, Drill the hole 9.5 mm dia.

J. Set the milling machine and the machine vice,
Mount the cutter.
Set the speed at about 200 rpm,

4. Clamp the workpiece in the machine vice.
Mill the first flat up to the mavked line.
Use a feed of about 80 mm per minute.

5. Clamp the workpiece with the finished flat down and
machine the opposite side,

6. Finish the workpiece all around. check right anales and
tolerances,

TOOLS _REQUIRED

Vernier caliper
Marking toools

Try square

Flat file 200 x 3
Shell end mill @ 25 mm

"SCALE 1 : MP/23/2.05/g
MAT MILDSTEEL HANDLE MILLING 1
S
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/

PAK-GERMAN TECHNICAL TRAINING I ROGRAMME _- MACHINIST




NUT & BOLT V = BLOCK STUD & HANDLE
(e
Filing of hexagon Seraping 4; Filing of internal
SCuBre
2.0.3/9,0 —— 1 —= 206/5| 3.1.2/7 —— z 2.05/19 —= 3 —— 2.06/7

Bending , Joining, Fiting

ADJUSTABLE CLAH_P

@

Drilling , Reaming

FITTING

PO s VO

Scraping , Filtling

2.0.5/3 —a 4 —== 2.0.819

2.0.5/7 —= 5 T——— 2-“—5‘1“

.04, —= &

PULLER

—

R

|
|

|

Urilung |, Tapping , Assembling

TAP WRENCH

tegpe

Drilling , Assembling

HAND HACKSAW

P (i) B,

Sawing , Marking . Assembiing

2.0.6/3 —= 7 =— 2p08n2

2.0.3M2,13 == B = 2.0.4/2. 4,8

208/ —=— & = 2045
——

practical work,

*In addition to the exercises shewn above,

the

One of these additional work should not exeed 10° working hours
additional work is to be checked and marked thoroughly.

trainees have to carry out

Al

TRADE TRAINING 1

LAYOUT

MHE211 2. 06

FITTING I

DEVELOPMENT CELL FOR:SKILLED LABOUR TRAINING

TURNER /

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
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SEQUENCE OF OPERATION

! [

1. Flle the size of jaw 19 mm at part 4.

2, Mark out the hexagon (size of jaw) at part 5;

One side of the hexagon is equal to the radius of the
circumcircle.

3. File the sizes of jaw 19 mm at part 5.

TOOLS REQUIRED

Measuring tools
Marking tools
Flles

SCALE 11

MA T-LON-CARB 1 | rom mn§CREW BOLT & NUT SRS

FITTING 1l

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
PAN-GERMAN TECHNICAL TRAINING PROGRAAMME - MAC HINIS T

P
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SEQUENCE OF OPERATION

1. Scrape the surface A with flat scraper.
2. Scrape the surface B in right angle with A,

3. Scrape the surface C in right angle with B and parallel
to A. Mind the tolerances.

1 4. Scrape the surface D in right angle with A and C and
parallel to B, Mind the tolerances.

NOTF: Cover the master plate always against dust.
Don't use too much chinese=ink.
Before moving over the master plate with the job
always deburr.,

TOOLS REQUIRED

Flat scraper

Master plate

Chinese=ink

Master try square

#utside micrometer 25 - 5% mm with stand

——m—

[ STALE 1 | MP/23/2 06/

in_ MA] MILDSTEEL . from 212/7 V i BLOCl( i FETET

NG il

i aa R aE

DEYELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK- GERMAN TECHNICAL TRANING PROGRAMME MmN

TURNER
|
MAC HIN!STI




5w

WITH

SLIDE FIT

as

— e e —,

120

",

SEQUENCE OF OPERATION

1. Mark out the square and the radius at part 3,

2. File the square into part 3.

3. File the radius at part 3,

4. Cut the external thread M 12 x 1 at part 5.
Mind the thread M 12 x 1 is fine thread,

TOOLS REQUIRED

Measuring tools
Marking tools
Threading die M 12 x 1

ST e £

PAH-GERMAN TECHMICAL TRAINING FPROGRAMME

MACHINIST

Filles
|
]
- | SCALE 1) ! h : MP/2 3/2 06/3 |
’. MATMILDSTEEL | srom 1u5,b§TUD WiTH HANDLE FITTING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
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SEQUENCE OF OPERATION
1. Bend the hacksaw bow according to given sizes.
2. Mark out and file the bow,
3. Mark out the holes at part 2 and drill them together with
part 1.
4, File the square at part 2,
5. Join part 1 & 2 with the pins 4 mm @.
6. Mark out part 3 and finish it according to given sizes.
T(OLS REQUIRED
Marking- and Measuring tools
Files, Drilling tools etc.
SCALE 11

[ WA miosTeeL HACKSAW BOW

from 205/3

MP/2 3/2 0.6/4

FITTING 1l -
—_-—

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING FROGRAMME,

TURNER/
MACHINIST
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1. Give material for part 3 to the turner section,

2. Mark out the holes at part 1 & 2 and drill with twist drill
5,8 mm @, |

35 nénm-off the holes at part 1 and 2 with reamer i mm,

4. Join all parts and check the function.

TOOLS REQUIRED
Marking tools

Measuring tools
Drilling tools

Reamer &7 |
| scate 19 | ' MP/2.3/2 06/,
_' | MATMLDSTEEL |,/ .0, 1ﬂ5)9'DJUSTABLE CLAMP FITTING 1 1

TURNER/
MACHINIS 1

) DEVELOPMENT CELL FOR'SKILLED LABOUR TRAINING
PAX-GERMAN TECHNICAL TRAINNG FROCKARIE N
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SEQUENCE OF OPERATION

Vs Scruﬁe the mentioned surface of part 1 parallel and in
right angle with the other.

2. Scrape the mentioned surfaces of part 2.
Mind the tolerances.

NOTE 3 Cc:var the master plate always against dust.
Don't use too much chinase-ink.
Before moving with the job over the mamter plate
always deburr.

TOOLS REQUIRED

Flat scraper

Master plate

Chinese ink

Master try square

Outside micrometer O = 25 mm with uta.nd

SCALE 11 FITT'NG < PARTS MP!23.-'205M1

MAT:MILDSTEEL from 2.0413.01 FITTING 1l

DE"JELOPMEHT CELL FOR SKILLED LABOYUR TRAINING TURNE Rf}
PAK -GERMAN TECHHICAL TRAINING PROGRAMME _ HAC HlNl:ﬁT
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2. Mark out
drill 7.
3. Mark out
drill 11

5. Ream=off
6. Join all

- L

KNURLING Q%mm ; ’{$} -
I
r 1 ’ 2 s
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SEQUENCE OF OPERATION

1. Give matarial for part 4 to the turner

8 mm @.

the threading hole at part’1 and drill 1t with

mm @.

part and check the function,

4. Cut the internal fine thread M 12.x 1, H7
the hnles of part 1 and 2 together with reame. 8

section,
the holes at part 1 and 2 and drill with

ITm .«

SCALE 11 ' MP/2 5/2 0 6/
- PULLER A
MA LMILDSTEEL | yom 206/3 2 2060 _ FITTING Il

PAK -GERWAN TECHNICAL TRAINING FROGRAMME
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SEQUENCE OF OPERATION I &
1. Mark out part 1 and finish it according to given slzes. 31— i .ﬂﬂrﬂnth
2. Mark out part 2 & 3 and finish them mamonnuna to'given sizes. = (i o Loyg - =
3, Assemble all parts as shown in the drawing and check the
function.
TOOLS REQUIRED s
- SCALE 11 MPJ2 3% -.~/8
As necessary according to given ._-.P“U f{mmZDI
sizes. 2 ! I[MATMILDSTEEL | ¢rom 20312138 704/248 FITTING I
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING TURNER/
FAK-GERMAN __mn..:.__n_..r. TRAINING PROGRAMME |I Ibn:__z_w.“.
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