MACHINIST




NN

Parallel Square-Shaping

Paralle! , Angular-Shaping

SHAPING 2.2.2/01-0.6

)

L

e §

Drilling , Farm Turning

TURNING 2.2.3 /01-0.6

ongitudinal Turning ,

==

Step Turming . Threading

j—a13 5;3' 12— £1.2/92

2 — 2.35/3

1—— 2.32.5/3

?—=1.25813

(C—

Parallal, Step - Shaping

i/

Farallel, 51ep - Shaping

Turning et 150-Fits

o s —

aper Turning

Mandrel Work, Baring

J=— 2 2414

fome2 2,415

3 = 3.22/8

L === 2 2.6M

=

%

Groaving , Reaming

Form Shaoping Form Shaping Knurling
= 2.2.4/0 6 g —= 3,3.4/1 f—=2.4.372
— —
MILLING 2.2.4 /0312
@ = 7 i
;
£ 3 2
i . i Slat Milling
Plain and Squara Milling Slgt Milling Step Milling Step Milling
1—— 2.2.4/8 210.3/8 —= 2 3 22203 — L+~1.3.5/3

Milling 1o High Accuracy

ol
@ B

Dividing Head Work

Keyway Milling

EF

Form Milling

222 = K=z 9,513

121N —=—§

21.2/3-= T -=2.3.5/4

224)1 — B —=—2.3.51

]
101

::;:‘ :;:Ill;:i: Drilling and Reaming Gaar Milling Form Milling
2930 = 9 ——3.3.4/1 (22205 10— 3.3.4/1 22304 — 11—2.3.5/4 2.3.58/3-+— 12=213.,56/3
No. 2.2.2
TRADE TRAINING LAYOUT No 2.2.3
No. 2.2.4
DEVELOPMENT CELL FOR SKILLED LAEDUR TRAINING
MACHINIST

PAK-GERMAN TECHMICAL TRANNG Procravve R
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MACHINIST

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME




5 W Tolerancet 01
;'1.1\
—

|- Wy ——————— - 28 %

Material Provided from TURNERZ.1.2/12

for 12
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
= = —
STRAIGHT LEFT HAND
CUTTING TOOL EQHA‘RE AND PARALLEL
1 PARALLEL BAR SHEAPING OF SIEZE 34 MM
VERNIER CALIPER
Hold-downl STRAIGHT LEFT BAND CLAMPING OF A THIN
/ CUTTING TOOL PIECE WITH THE HELP OF
2 PARALLELS AND HOLD A HOLD DOWN,
I DOWN PARALLEL SHAPING
. DEPTH GAUGE
Distancs
pieca ‘
\ SIDE CUTTING TOOL SHAPING IN VERTICAL
3 PARRLLELS DIRECTION.
TRY SQUARE USING A DISTANCE PIECE
. FOR PROPER CLAMPING
AFTER EACH SHAPING OPERATION DEBURR THE
i WORKPIECE BY USING A SMOOTH FLAT FILE.
NUMBER PUNCHING.

Ex 1a for Tur !Turning I

SCALE 1:1 No. 2.2 .2/01-7a

END PLATE SHAPING 11

MAT: MILD STEEL { Ex.1 For bench vice)

DEVELO® MENT CELL FOR SKILLED LABOUR TRAINING
AR GERMAN TECHNICAL TRAINING PROGRAMME e ) MACHINIST




4 W

Tolerance £ 0.1
unless otherwise stated

e P ]

._..I
TG

0o RS — 75

SEQUENCE OF OPERATIONS

No. Symbol

Tools

Descriptions

STRAIGHT LEFT HAND
CUTTING TOOL

SQUARE AND PARALLEL
SHAPING TO GIVEN
DIMENSIONS

SIDE CUTTING TOOL
PARALLELS
TRY SQUARE

VERTICAL SHAPILNG

STRAIGHT LEFT HAND
CUTTING TOOL

BEVEL PROTRACTOR
MARKING TOOLS

HORIZONTAL SHAFING
UP TO MARKING LINE

SINCE CLAMPING AND MACHINING OF THE
LONG AND THIN WORKPIECE REQUIRES
MUCH EXPERIENCE, IT IS5 RECOMMENDED
TD PROVIDE THE TRAINEE WITH A FIX-
TURE AS SHOWN IN THE SKETCH,.

SCALE 11 No. 2.2.2/02
M AT - ::::ﬁfunuu- JAW SHAPING [l
E { For bench vice)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHMICAL TRAINING PROGRAMME

MACHINIST




1 W

—— 23—

Tolerance = 0,1
unless otherwise stated

48

:
1

- &8 —

— — 102 £0,3

SEQUENCE OF OPERATIONS

o

See Ex. 2 2.4/4

No. Symbol Tools Descriptions
e — —
STRAIGHT LEFT HAND SQUARE AND PARALLEL
1 CUTTING TOOL SHAPING TO GIVEN
: PARALLELS DIMENSIONS
ROUND BAR
- |
l SIDE CUTTING TOOL
2 DEPTH GAUGE ETEP SHAPING
- G'-—-- ROUND=NCOSE ROUGHING FORM SHAPING
3 TOOL ACCORDING MARKING LINE
SCALE 1:1 Fl Mo, 2.2 2 /03
XED JAW
MAT.: MILD STEEL (#ob. Kenih 306} SHAPING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST
i




2 W Tolerance £ 0.1

unless otherwise slated

P 1.3-0!3

el 0 e

——— 23 —-—Ir 21 —=—
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
STRAIGHT LEFT HAND PLAN SHAPING OF REFERENCE
1 COTTING TOOL SURFACE
PARALLELS
-
STRAIGHT LEFT HAND SQUARE AND PARALLEL
2 CUTTING TOOL SHAPING TO GIVEN
ROUND BRAR DIMENSIONS
PARALLEL
[
i i *
1 LEFT ANKD RIGHT HAND
g —
3 SIDE CUTTING TOOLS STEP SHAPING
DEPTH GAUGE
ROUND-NOSE ROUGHING FORM SHAPING
A TOOL
SCALE 19 No. 2.2.2/ 04
MOVEABLE JAW SHARHID 1t
MAT.: MILD STEEL { For bench wvice )

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING :
PAK-GERMAN TECHNICAL TRAINING PROGRAMME TR MACHINES




2 V() Tolerance *0,2
unless otherwise stated
. "o
AR ==t @ o S
@ 5 i
il e i~ - . ( oo
™ ol
© 13
20
__________ R ( f o | _f
e I 1 25 20, 3=y
fe——31 g7 154
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
_ — —
STRAIGHT LEFT HAND
1 CUTTING TOOL PLAN SHAPING OF REFERENCE
(— PARALLELS SURFACE
A
-— LEFT HAND SIDE STEP SHAPING
2 CUTTING TOOL BOTH SIDES PARALLEL
STRAIGHT LEFT HAND FARALLEL SHAPING
3 CUTTING TOOL USING STRIPS FOR DPROPER
PARALLELS CLAMPING
STRIPS
LEFT HAND SIDE YERTICAL SHAPING
L CUTTING TOOL
SCALE 111 No. 2.2.2 /05
MAT. . CAST (RO SLIDE BASE A
#E IRON i o Sakaii v SHAPING I
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING :
MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROGRAMME




W Tolerance= O
Uniess otherwise stated
90
! !
=]
E_- a =, -. 5 Ll Doow~ SN (SSS NN
* =y
- 8 =
< ; o
3 10 = PN |y i e
i
4\ .
90 80 -
e L § ——
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
=

STRAIGHT LEFT HAND
CUTTING TCOL

SQUARE AND PARALLEL
SHAPING TO GIVEN

ROUND-NOSE ROUGHING
TOOL

! PARALLELS DIMENSIONS
L. ROUND BAR
1”
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 OQF V-
GROOVES

SCALE 1:1 1

MAL: CARBON sTEEL]

V-BLOCK

No. 2.2.2/08

SHAPING Il

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAIMING PROGRAMME

MACHINIST




W Tolerance 10,1
unigss otherwise sTated.

SO

9 -
: -ﬂ = = — !
I [}
fe——  — = = LD e 7 -
— 11420:5- L --I
9
s,
i
! 2 pieces
Tt %S
— | Scale 2:1
L
et Sy 11
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriplions

J = JAW CHUCK

RIGHT HAND FACING
TOOL LONGITUDINAL TURNING
CENTRE DRILL
CENTRE POINT

EE%@, COLLET CHUCK # 8 MM |CLAMPING IN COLLET CHUCK
2 = RIGHT HAND FACING FACING SHOULDER TURNING
Z E TOOL
3 - JAW CHUCK FORM TURNING
RADIUS TOOL 2,5 MM  |ppILLING AND COUNTER-

e PARTING TOOL SINKING
DRILL @ 6 MM b PARTING
E}Fq COUNTERSINK 90

No. 2.2.3/01

SCALE 1:1 21
L - MILD JTEE TOGGLE TURNING
WAL IS sE TR {For bench vice) SRS

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
AL Thans rrocrauie N




Tutérance 20,1
unless otherwise stated

drilled by ass&mbling
together with part 10

— 100

13620, 3

W
£
[ 1 f
- . 1 s 2 =
- a L s =
o | -
} T } : [}
-'FD-& 4
~— 2004
e & Hﬁ
——t L Q?
Iz
P A
s | 3
< ~~--ﬁ—— ® Scale 2:
.
10

SEQUENCE OF OPERATIONS

zxﬁ—&.ﬁjﬂ-—lg-—
B
Hr | +0 015
S 0
8 -0,013
7 -0,028

No. Symbol

Tools

IGET AND LEFT HBAND
ROUGHING TOOLS

IGHT HAND FACING TOOL
ARTING TOOL

ENTRE DRILL
MICROMETER

Descriptions

LONGITUDINAL TURNING
TGO MICROMETER SIZE
NECKING

THREAD CUTTING TOOL
CENTRE GAUGE 60°

SETTING OF THE MACHINE
FOR THE REQUIRED PITCH
SETTING OF THE THREAD =
TOOL

THREAD RING GAUGE MI12

CHECKING OF THE PITCH
CUTTING OF THREAD
CHECXING WITH THREAD
RING GAUGE

SCALE 111, 2:1

MAL : MILD STEEL

SPINDLE -& BUSH

{ For bench wvice)

No, 223 /02

TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-GERMAN TECHNICAL TRAIMING PROGRAMME




W (\AWA7)

Z

':m

Talerance *0,1
unless otherwise stated

- 1L—

AL

| MORSE TAPER Na2 | |
:;

16 —=

=0

=~ # 16-=

&
5 |

80

- . 16020,2

SEQUENCE OF OPERATIONS

9 22—

| 1,5x45"

No. Symbol Tools Descriptions
3-JAW CHUCEK
RIGHT HAND ROUGHING |LONGITUDINAL ROUGH
TOOL TURNING
1 RIGHT HAND FACING
TOOL
CENTRE DRILL
ROUMD MOSE SMOOTHING |SETTING OF COMPOUND
2 TOOL REST TO REQUIREC ANGLE
TAPER TURNING
NECKING
3 TAPER GAUGE MORSE 2 |CHECKING OF TAPER BY
GAUGE
HOLDING OF THE WORXPIECE
RIGHT HAND ROUGHING |IN THE HEADSTOCK SPINDLE
. TOOL BY USING A SLEEVE AS AN
CENTRE DRILL ADAPTER.
HEADSTOCK TAPER CENTERING, FACING
SLEEVE TURNING OF ¢ 22,
SCALE 1:1 Noe. 2.2.3/ 03
AT. IHIGH SPEED CIRCULAR CUTIER TURNING 11
STEEL
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

PAK-GERMAN TECHMICAL TRAIMING PROGRAMME




W (A7)

Tolerance * 0,1

PLUG GAUGE 20

uniess otherwise stated
—ar
&
S| 3 5 1
¢ - - o
e 5 o W
o m
el B s
KL /
_ 7
x45° k5"
e — 5 o
2047 « 0,021
SEQUENCE OF OPERATIONS 0
No. Symbol Tools Descriptions
4-JAW INDEPENDENT
CHUCK FACING
1 &S| R1GET-H,FACING TOOL JCENTERING DRILLING
H €= DRILLF19, 5, REAYER 28 leeanine

B

GROUND BORING TOOL

TURNING OF RECESS

fuc

;

h

RIGHT HAND FACING
TOOL

RECHUCKING
Rough Turning to ¢ 36x55mm
Lergth

—

t L
A

R

MANDREL ¢ 20 MM
RIGHT HAND FACING'
TOOL

RIGHT HAND ROUGHING
TOOTL

FITTING OF THE WORKPTECE
ON A MANDREL.

SETTING THE MANDREL AND
LATHE DOG BETWEEN CENTRES
SMOOTH TURNING

SCALE 1111 GEAR BLANK Mo. 2.2.3 /04
MAL : CASE HARDEN. | -
ING STEEL TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST




6 V(W)

a5

knurling 1,5

Tolerance *0,1
unless otherwise stated

: =
2 il i e
g Y !
AL T el |
‘ %
x5 | 59' b— 18—
— E p—
— 25§ —
b 3%255:=(765) —
b = 110°%:5 —
1&", «0018
SEQUENCE OF OPERATIONS 2
No. | Synmbel Tools Descriptions
e .,_‘-'_"‘?
3-JAW CHUCK FACING, CENTERING

RICHT HAND FACING

LONGITUDINAL TURNING

| & TOOT APPROXIMATELY TO ¢ 28
RIGHT HAND ROUGHING (1 MM MACHINING ALLOWANCE
TOOL FOR OPERATION HO, 3)
CENTRE DRILL
RIGHT HAND FACING 1
TOOL RECHUCKING, FACING
RIGHT HAND ROUGHING |CENTERING, DRILLING AND
2 TOOL REAMING OF HOLE 14H7
CENTRE DRILL TURNING OF ¢ 25
DRILL ¢ 13.5
REAMER 14H7
CHUCKING IN 3-JAW CHUCK
DRILL ¢ 16 DRILLING OF HOLE ¢ 16
KENURLING TOOL HOLDING BETW,CHUCK & TATL~-
3 :EEET HAND ROUGHING |gpock CENTRE,FINISHING ¢#27
KNURLING
GROOVING
SCALE 1:1 | HANDLE No. 2.2.3/05 1
MAL: MILD STEEL l for Mach. vice TURNING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
[ PAK-GERMAN TECRNICAL TRAMING PROGRAMME |

MACHINIST




W (W VW'__) Tolerance + 01

uniess pthicrwise =tated
ground 5 —=
ey S s
| % 1
o =t - - M5 2] o
h i1
- | ‘I‘
l h2_| [1sgs™
17
55
59
4 ground
[ |
! "i|
- : -] -]
5 2 €S SYT— = o
1 } 4 “} TAPER ): g B
e T
‘32 ,-’,/:‘ 1245
2:]
_1‘_";_..1-— -.-.—15-—--- H?'1lﬂ,ﬂ|ﬁ
20=———mi¥' [~
SEQUENCE OF OPERATIONS - 0.013 -0.016 - 0.006
821 -002 [©7] 093¢ J{"s%] - 001
No- Symbol Tools Descriptions
— — — e ————
R.-AAND FACING TOOL |[THE GUIDE BOLT AND THE BUSH
GROOVING TOOL ARE MACHINED OUT FROM ONE
R.-HAND ROUGHING PIECE OF RAW MATERIAL.
TOOL TURNING TO MICROMETER SIZE.
DRILL 7,8 # GROOVING, DRILLING AND
REAMER 807 REAMING PART NO. 3 i
RECHUCKING IN COLLET CHUCK |
RADIUS TOOL R1 TURNING OF ¢ 16ge

PARTING TOOL
TAFPER REAMER 1:50
DRILL 7,8 &

MIND GRINDING ALLOWANCE
DRILLING, REAMING OF TAPER,
PARTING

FACING

RADIUS TOOL R25 RADIUS TURNING

i

SCALE 2:1 No. 2.2.3/08

ST T R GUIDE BOLT, PUNCH AND BUSH ——
STEEL {Far punching device)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK_GERMAN TECHNICAL HAINING PROGRAMME o o ]

MACHINIST




L0

SEQUENCE OF OPERATIONS

Tolerance * 0.1

50

- 4=

No. Symbol

Tools

Descriptions

MACRINE VICE

PARALLEL BARS

ROUND BAR

SHELL END MILL CUTTER

ﬁ

SET THE WORXPIECE ON
PARALLELS, USE A ROUND
ROD BETWEEN THE WORE AND
MOVABLE JAW OF THE VICE
FACING OF SURFACE NO, I.

ff MACHINE VICE
5 PARALLEL BARS
2 ~— ROUND BAR

SHELL END MILL CUTTER

PLACE SURFACE NO. I
AGAINST THE SOLID JAW
USE THE ROUND ROD,

FACING OF SURFACE NO, IT,

ZO? MACHINE VICE

PARALLEL BARS
3 ROUND BAR
EHELL END MILL CUTTER

REFPEAT THE OPERATIONS TO
FACE SURFACE NO. III
AND IV.

MACHINE VICE
FPARALLEL BARS

CHECK THE RIGHT ANGLE BY
USING A TRY SQUARE FOR

4 TRY SQUARE MILLING SURFACE NO. V
SHELL END MILL-CUTTER| AND VI.
SCALE 1:1 No 2,24 /1
IECE (VICE 7
MAT | MILD STEEL CLAMPING PIECE | ) MILLING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

PAK-GERMAN TECMMICAL TRAINING FROGRAMME




Tolerance 2 0.1
unless otherwise stated

.

|
| |
|
40

.

\VAY/
—
| l | |
(i e T N
\‘I' v Sl v,
L
___1‘_,__754.1:-,5—""

23—

SEQUENCE OF OPERATIONS

MACHINE VICE
DIAL TEST INDICATOR
WITH STAND

Tools

ALIGNING OF THE SOLID
VICE JAW USING A DIAL TEST
INDICATOR

Descriptions

MOUNTING OF THE VERTICAL

PARALLEL BARS HEAD.
STRAIGHT-OR TAPER- CLAMPING OF THE CUTTER AND
) x SHANK MULTIPLE-FLUTE |WORKPIECE,
Y END MILL CUTTER LOCATING THE CUTTER TO THE
== CENTRE OF THE WORKPIECE,
E — ADJUSTING OF THE STOPS

ACCORDING TO THE LENGTH
OF THE SLOT.
MILLING OF THE EKEYSLOT.

SCALE 1:1 CLAMP No. 2,241
MAI.*-' MILD STEEL trem Turner ISI"mg. i MILLING |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROORAMME




Tolerance - £ 0.1

T Armim -=

Jus

l n| &
M
T [
—— 4] ————a 30
SEQUENCE OF OPERATIONS
No, Symbol Tools Descriptions
m MACHINE VICE MILLING OF THE DIMENSIONS
1 PARALLEL BARS 3JOx30x40 IN THE SAME WAY
7= —}: SHELL END MILL CUTTER|AS DONE IN EX, 1
J | :
N =
L1
!
f‘; =
L BEVEL PROTRACTOR MARXING OF THE 45 LINE
2 . MARKING TOOLS ROUGH MILLING TO THE
SHELL END MILL CUTTER|REQUIRED ANGLE
| o]
( )
1/1 RECLAMPING OF THE WORKPIECE
MILLING OF THE STEPS BY
il e iR PTSPLACING THE MACHINE
3 : Shisry Eh;l:i MILL cyrrer|TRBLE IN VERTICAL AND HO-
- = RIZONTAL DIRECTION BY 3 MM
ZER = FOR BACH STEP,
I _
L
SCALE 1:1 No. 2.24 /3
MAT.: MILD STEEL STEP BLOCK MILLING 1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

FAK-GERMAN TECHNICAL THANING PROGRAMME




—

1 W Tolerance * 0.1
b 2 () —~ unlgss olherwise stated
iy
i .
2 e
S | 3
f ' 2 7 7
SR ! sl V2
i ] b AT
5 100" 22 L s
I L8
e 12 1 g T S— _
L3S L0 A SR 1 Section AB
147 A
LN J
|
:

MACHINE VICE
PARALLEL BARS

SHELL END MILL CUTTER
DEPTH GAUGE

Descriptions
FACING BOTH SIDES TO THE
LENGTH OF 100 MM,
MILLING OF THICKNESS 18

AND DIMENSION 20 MM
MILLING OF STEP 12x4 MM

MACHINE VICE
PARALLEL BARS
STRAIGHT OR TAPER

MILLING OF KEYSLOT AND
STEP 40x6 MM

MAKE SURE THAT THE SADDLE

2
(0) J SHANK END MILL CUTTER|OF THE MACHINE 1S FIXED
il \ DURING MILLING OPERATION
|
@ | MACHINE VICE
' PARALLEL BARS MILLING OF THE SLOT
3 /{iﬁ SIDE MILLING CUTTER |22x6 MM
Q) pepre cauce
SCALE 1:1 No. 22474
MAT. : MILD STEEL FIxED JAW MILLING |
; from Mach/Shap. Il (For bench vice]

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHIINIST

PAK-GERMAN TECHMICAL TRAINING PROGRAMME




2 W

Tolerance 0,1
unless atherwise stated

20 —=

| QE — —
| 1
| " N
| [
| 9
| i |
i ;-
‘ il |
| i
-l oy
SEQUENCE OF OPERATIONS
No. Symbol Tools
- —

Descriptions l

MACHINE VICE
PARALLEL BARS
SHELL END MILL CUTTER

PLANE MILLING OF THE BASE
SURFACE

fir ¥ 1=

STRAIGHT-TOOTH

S5IDE MILLING CUTTER
MICROMETER O = 25 MM
DEPTH GAUGE

MOUONTING OF THE SIDE
MILLING CUTTER
MILLING OF THE DIMENSION

+0,2
lF-G,O} AND DE?TH 127

PARALLEL BARS

RECLAMPING OF THE WORKPIECE

PAK-GERMAN TEC/HMNICAL TRAINING PROGRA.IME

3 SHELL END MILL CUTTER|MILLING OF THE THICKNESS
20 AND STEP 4 % 12 MM
5
| o
SCALE 1:1 MOVEABLE J w No, 2.2.4/5
A
MAT.: MILO STEEL | | ..\ wech 7 Shap. 11 {For bench vice) MILLING |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING MACHINIST




[— 22 —=

r415*1

Tolerance * 0,1

No.

Tools

Descriptions

DIVIDING HEAD AND
TAIL STOCK
STRAIGHT OR TAPER
SHANK END MILL
CUTTER

MOUNTING OF THE DIVIDING
HEAD AND TAIL STOCK,
MILLING OF THE SQUARE 22ZMM

DIVIDING HEAD AND
TAIL STOCK

MILLING OF THE DIMENSION

STRATIGHT 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 1905 ¢

SCALE 11 IN@.!.I& i6

MAT. . MILD STEEL

BOLT AND NUT

from Turner f Turn 1l

] MILLING |

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST




1 W

Tolerance *0)1
unless otherwise stated

I -\1-.. _____ —_——_————
|—- - ~=
. pr— .
J B 15445 ||
—-— 30 —_— 75
17 [-0,016
110 18 —0,034
7 |-0,020
20 =041
EN'I g 0
={, I
SEQUENCE OF OPERATIONS
No. Symboal Tools Descriptions
e
MARKING PLATE MARKING THE POSITION AND
| HEIGHT GAUGE LENGTH OF THE EKEYWAY
V-BLOCK
MACHINE VICE WITH ALIGNING OF THE MACH, VICE
V-SHAPE JAWS AND CLAMPING OF THE SHAFT
2 TWO-LIP EMND MILL LOCATING THE CUTTER TO THE
CUTTER CENTRE OF WORKPIECE
DEPTH GAUGE SETTING OF THE STOPS
MILLING OF THE KEYWAY
3 §i LIMIT GAUGE CHECKING OF THE WIDTH AN9
WITH A LIMIT GAUGE
MOUNTING OF THE PLAIN
¥ } PLAIN MILLING CUTTER|MILLING CUTTER
' .ﬁ & MM WIDTH LOCATING THE CUTTER TO THE
ity CENTRE OF WORKPIECE
MILLING OF THE LOMG KEYWAY
—
e
SCALE 111 SHAFT No. 2.2.4/7
MAT.: MILD STEEL MILLING |

from Turnar f Turn. Il

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAN-GERAMAN TECHMICAL TRAINING PROGRAMME

MACHINIS

1




3TV

f e Lo ——lliyd

Tolerance :0,!
unless otherwise stated

* a1 B
" T : — u-,{ I"JI r—1 E
— ——5 | et —
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No

Tools

Descriptions

MACHINE VICE
PARALLEL BARS
SHELL END MILL CUTTER

MILLING OF THE T-SHAPE
DIMENSION 24

MARKRING TOOLS

MARKING AND DRILLING OF

ﬁ e TWIST DRILL B MM THE HOLE FOR THE RADIUS 4
B ——"J]——ﬁ SIDE MILLING CUTTER |MILLING OF THE RECESSES
rgil | |SHANK END MILL CUTTER
; WARKING OF THE INCLINA-
éj BEVEL PROTRACTOR S
3 SHELL END MILL CUTTER| ~; aMpING OF THE WORKPIECE
SO THAT THE MARKING LINES
@) ARE PARALLEL WITH THE JAW
RECLAMPING OF WORKPIECE
S0 THAT THE END POINTS OF
b SHELL END MILL CUTTER| npp packsSIDE INCLINATION
[_f o | ARE IN LEVEL
SCALE 11 No. 2.2.4/8
CLAMP PIECE
MAT HILQ STEEL fram H‘EM"ill ! (Fnr hlﬁ"" 'l'|E']‘ HH..LING I

DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST

PAK-BERMAN TECHMICA. THANING PROGRAMME
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SEQUENCE OF

OPERATIONS

Tolerance * 0.1
unless otherwise statec

Holes for ME drilled logether with
 Parts No. B while assembling

p— 25 —

No.

Tools

Descriptions

MACHINE VICE
PARALLEL BARS
| SIDE MILLING CUTTER
LIMIT GARUGE SET
E
— #,f DEPTH MICROMETER

MILLING OF THE SLOT
gt0+03 , g+0,03

PLAIN METAL SLITTING
SEAW 2 MM WIDTH

MOUNTING OF THE VERTICAL
HEAD AND SETTING TO AN
ANGLE OF 45°

CUTTING FREE OF THE
EDGES

CENTRE DRILL, TWIST
DRILLEB, 4 MM
COUNTER BORE 14 MM

MARKING AND DRILLING
OF THE HOLE#B, 4
MILLING OF KEYSLOT

PAK-GERMAN TECHMICAL

RAINING PROGRAMME

SHANK END MILL CUTTER| RECLAMPING AND COUNTER-
BORING
—
SCALE 1 No. 22 4/ 8
MOVEABLE JAW
Mﬁ:".? CAST 'HDH fram 1-"Iﬂh".“ { For machine !{EE} MILLING |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST




Tolerance * 0,1
unless otherwise stated

SEQUENCE OF OPERATIONS

=
=’ A\ e
na — -
q =
. T |
.IaH'J‘ +g.tl'lt

Na,

Symbol

Tools

Descriptions
——==i

MACHINE VICE
PARALLEL BARS
SHELL END MILL CUTTER

MILLING OF REFFRENCE
SURFACE

PARALLEL BARS

CLAMPING ON THE MACH.-TABLFE

B BF “LAM
2 crawes wrtn screws |BT TR EOLE O AND
SHELL END MILL CUTTER|.. l . ccc g
MIND THE GRINDING ALLOWANCE
COARSE TODTH HELICAL RESETTING OF THE CLAMPS
3 CUTTER MILLING OF THICKNESS 27
MIND THE GRINDING ALLOWANCE
CENTRE DRILL CLAMPING OF THE WORKPIECE
TWIST DRILL 17,5 MM |PARALLEL TO THE ARBOR
4 MACH, REAMER 1887 FACING OF THE LENGTH
¢F1' NIAL TEST INDICATOR |DRILLING _AND REAMING OF THE
I poLe 1887
SCALE 1! SLIDE No. 2.2 4 /10
MAT : CAST IRON | ¢yom MechiShap.ll ( Par machine vice ) MILLING |
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROGRAMME




2 W

Tolerance + 0.1

— — —— — H

T

B

Ld.'
4 -
7 |
st 4

et e
H7 |«0,021
20 A
A C Module |[No of teeth
T8mm 20 mm B6Emm 3 24
60mm 19mm E6Emm 3 18
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
DIVIDING HEAD AND MOUNTING ©OF DIVIDIRNG HEAD
1 TAIL STOCK CLAMPING OF THE GEAR BLANX
MILLING MANDREL CHECKING OF TRUE RUONNING
DIAL TEST INDICATOR
SPUR GEAR CUTTER LOCATING THE GEAR CUTTER
MODUL 3 NO. 3 DR 4 TO THE CENTRE OF THE GEAR
2 ACCORDING TO THE BLANK
Y NUMBER OF TEETH CALCULATION OF INDEX STEP
7 :+ ';S:;j SETTING OF THE REQUIRED
3 i TOOTH FLANK MICROMETER | INDEX PLATE
- - %ﬁl MILLING OF THE TEETH
= CHECKINZ OF PROPFR DIVIDING
SCALE 1:1 No. 2.2 4/ 11
MAT  CASE HARDEM GEAR MILLING 1
ING STEEL From Machinist and 7.8 0 Maker/Turning Il
— —
DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROGRAMME




Tolerance * 0,1
unless otherwise stated

SEQUENCE OF OPERATIONS

| |
_____ S s e vt
X . i E
B ]
- .
N i
1 |
e 20 =
f———— 4B ————=—
M7 |+0,018
12 n

No. Symbol Tools

Descriptions

SCREW PART I AND II TO-
GETHER. CLAMP BETWEEN
THE SLIDE AND THE SLIDE=-
PLRTE’ PAPER SHIM AS
SHOWN,

—
(1T SIDE MILLING CUTTER

4 = = DRILL # 9.8
b;lj_ﬁ.%k ¢119 TO REAM THE HOLE

FINISH THE STEPS

START DRILLING WITH A
¢#9.8 MM DRILL,

PART I DRILL LATER WITH

PR

i+
:f SHELL END MILL

FINISH TOP AND THE RE=

3 e
e CUTTER MAINING SURFACES,
a1 o
= FIXED & MOVEABLE JAW A
MAT. MILD STEEL | from 2 2 iens (For bencrvicgy | MILLING T

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
Farn oEruAn TEcincaL TRannG Frocravve R




SHAPING 3.2.1
=
=‘
Paraliel & square shap| Parallel & square shap| Form shaping Step shaping, Greeving] Slotting
11 2—=3.22/4 3 —=-2.2.412 4 5-+=3.2.4/3 |224M-=§
= — —
MILLING 3.2.2
Step milling Sintting with side mill Form milling V-Groove & T-Slot milling
1 3.4,41 2 A3in 3 3.4.46/0] 3221 4 34401
FW @ W=
: e —
| _Form milling Rack milling Helical gear milling | Helical tiute milling
32.1/2—= 5 = 3.4.4/1 6 A= 3.3.1/5—= 8
J"L_ 1
Work with rotary table Keyway siofting Radll milling | Parallel milling
3.2.4/2- =0 21.2/6—=10 1" 13401 —=12
e — —— - —— —
CIHCULAR GRINDING 3.2.3
Cylindrical grinding | cylindrical grinding Shoulder grinding Taper grinding
1 20201 —== 2 20L2IMN—=3 = 3.4bi2 | 2. 010—w4b
—— ==F
SURFACE GRINDING 3.2.4
213/ =1 l32v3e2-=32219 |22 1/5—=1 222/6—=4 334/ —=5
LR
o. 3.2,
TRADE TRAINING LAYOUT No 323
No. 32.4
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME MACHINIST
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DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK GERMAN TECHNICAL TRAINING PROGRAMME




2\/NV

Tolerance 2 0.1
unless gltherwise silaled

—
-
I
- 10 =~
= T g 5 o i, ]
SEQUENCE OF OPERATIONS 5
No Symbaol Tools Description

STRAIGHT LEFT-
HAND ROUGHING

AND FINISHING
(_ ﬁ TOOL :
Bl [

SHAPING TC THE DIMEN=-
SION 45 % 45
AND LENGTH 110

GRINDING OF THE GROOV-

PARTING OR | GROOVING TOOL ING TOOL TO THE COR-
\;E BROUEG DIt RECT ANGLES AND 1 MM
z [ GRINDING GAUGE RADIUS ON BOTE CUTTING
i POINTS.
Ri SHAPING OF THE GROOVE.
l_
SCALE 1:1 I No. 3.2 .11
TOOL HOLDER
MAT; MILD STEEL I SHAPING 111
(For tool post )

DEVELOPMENT CELL FOR SKILLED LABOUR

TRAINING

PAW-GERAMAN TECHNICAL TRAINING PROGRAMME

_ MACHINIST




1 W Tolerance 2 0.1

unless otherwise stated.
} 70
W |

R ﬂ_ﬂzk——
N

120

'W

110 — -

GU* 0.1

SCALE 1:1 No. 3.2.12

BASE PLATE

MAT: CAST IRON (For tool post) | SHAPING 111

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




100

Tolerance *0.2mm
unless otherwise stated

s 82 —'JT-nE'—
SCALE 1:1 PLATE No. 3.21/3
MAT. MILD-STEEL ( for disk cam) SHAPING 111

PAK-GERMAN TECHNICAL TRAINING FROGRAMME

ﬁa DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MACHINIST




V.V, Tolerance + 0.1
unless otherwise stated

—-—10,.

| B D, i / L
. I _
J //ﬁ; _________ T S
—ufL // g 7
L 11 | @
8 Yo
!
el 78 = - 35
. _23 E—
SCALE 1:} No. 3.2.1/4
MAT MILD-STEEL CL AMPING PlECE SHAPING 111

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




W Tolerance 20,1
unless ptherwise stated

25 faﬂ

[ al:
1 3
n o
» g
T |
61
g
2
1
SCALE 1:1 No, 3.2.1/5
SLIDE RAIL
MAT. MILD STEEL SHAPING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PAR-GERMAN TECHNICAL TRAINING PROGRAMME _




Tolerance + 0.1
unless otherwise stated

..-*"f; i
; M
.ff \\,
r / \
w _
[l
~ |
\ /
‘h\ f
el o
s P
L
H7 |-0,021
20 0
649 +«0,021
=0,022
SEQUENCE OF OPERATIONS
No Tools Description
KEYWAY TOOL- MARK OUT THE KEY-
. HOLDER | WAY
FARALLEL BARS CLAME THE GEAR AS
I NG HLORE SHOWN IN THE BKETCH
CUTTING TOOL MAKE SURE THAT THE
2 TRY SQUARE RADIAL LINE IS PER-
VERNTER CATIPER | PENDICULAR AND IN
CENTRE OF TGOL RIT
SCALE 131 No. 3.2.1/86
T —— GE AR —
MAT. MILD STEEL | grom maching willing 11 SHAPING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
R

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

MACHINIST




3 W (v )

Tolerace £ 0.1
Uniess olher wise

65
—55

1

35

mﬁ\ﬂ% _15_1“!-5.

45

ground

30,45 -]

SEQUENCE OF OPERATIONS

round

The thread hole will
be made in Fitter sec-
— tion during assembling.

stated

No. Symbol I

Tools

@ SHELL END MILL
EZZ— | PARALLEL BARS

! MEASURING INSTRU-
: MENTS

Descriptions

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

#q

h

RECLAMP AND MILL THE STEP
MIND THE GRINDING ALLOW-

ANCE

SCALE 1:1

MAT. MILD STEEL

CLAMPING PIECE

{For iool post)

No, 3:.2.2 /1
MILLING 11

FOR SKILLED LABOUR TRAINING

DEVELOPMENT CELL
PAK-GERMAN TECHNICAL TRAINING PROGRAMME A

MACHINIST




Tolerance * 0,1mm
5 W uniess octherwise stated.

21

ity

=

.
’ 25

BN

The holegs and radii have
to be made in Fitter-
section during assembling.

EH? + g- o012
SEQUENCE OF OPERATIONS " | +0.,/008
No. Symbol Tools Descriptions
SHELL END MILL MILL TO THE DIMENSION
PARALLEL BARS 56 x 20 x 18
1 HMEASURING INSTRU- DEBURR
MENTS MARK OUT THE SLOTS
SIDE MILLING MILL THE TWO SLOTS BY USING
2 CUTTER A SIDE MILLING CUTTER
scate 141 No 3.22(12
LINK =
MAT. MILD STEEL {fior fever 2ciss MILLING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK.GERMAN TECHNICAL TRAINING PROGRAMME TRASYS MACHINIST




5 W

Tolerance = 0,1
uniess otherwise stated

28
|
[ |
I
o
[ e
l
—-?'ﬂ.'l--—— -.—-'la ———
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 SHANKE 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 vics) MILLING 11

FAK-GERMAN TECHNICAL TRAIMING PROGRAMME

MACHINIST
.

&a DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING




Tolerance *01
L5 o unless otherwise stated

el |
¥ !
|
| £ 5
= ]
i, B e pp s ol
= £
% [ ;
]
_E ____________ p—
ES
m =
HH_"“».._‘_L | E - e
AL i e
1 s
AN
!
Bl
3 -
A Holes and threads have to be done
I 1 o by Tool & Die Maker during assembling.
- 15-]— E !
w
r
‘ 5

Symbol Description

MARKING OF THE T=- AND V=SLOTS.

MILLING OF T=-SLOT, BY USING A STRAIGHT
SIDE AND T—SLgT MILLING CUTTER.
MOUNTING A 90 DOUBLE ANGLFE CUTTER,
MILLING OF THE V-5LOTS AS SHOWN IN THE
SXETCH.

MILLING QF THE SLOT 15 x 20 MM,

SCALE 1.1 No. 3.2.2 14

] TOOL HOLDER

MILLING 11

—
MAT. MILDISTEELY pcon. Machicist?Shaniig 151 (For tool_post)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME jE

MACHINIST
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10

|H_ p I Tol 201
»01 oglerance® 0, 1mm
— sl a2y —y
| - - | _ | =
TR [ % | ] ]
L 1 [
90 1 : '. )
30995 i g w
N | .
pleg | |
o e ' -
TR ]
|
4 |
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|
|
— ==

0,05

_3{}

|
|
|

g0l

Holes and threads have to be done by Tool B Die Maker
during assembling.

SCALE 1:1

MAT, CAST IRON

BASE PLATE

From Machinisl | Shaping 111

No. 3.2.2 /5

MILLING 11

{For tool post)

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME G MACHINIST

s




\V.V Tolerance * 0.1

unless otherwise stated

- —_ "ne — .t Sl S X -
Module 3
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
i ! SHELL END MILL MILL THE WORKPIECE TO THE
i PARALLEL BAR REQUIRED OUTSIDE DIMEN-
1 u/ MEASURING EQUIP- | SIONS
MENT CHAMFER AND DEBURR
r =y
- —
4
[
‘| MODULE CUTTER MOUNTING OF MODULE
M =3 KO, B 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 111 No. 3.2.2/6
RACK
MAT MILD-STEEL MILLING 11

DEVELOFPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
PAK_ GERMAN TECHMICAL TRAINING PROGRAMME o= ]




W

*
//%ff/;/,
_:’ 1 4
wnl
-
A= ¢ 66,7 No. of teeth =40 Meod. 15 Lead 560 mm
A= ¢ 95,2 No. of teeth=58 Mod. 1,5 Lead 810 mm
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
f:f’jl MOUNTING AND ALIGNING OF
g GEAR CUTTING INDEXING HEAD AND TAILSTOCK

ATTACHMERNT HOLD WORKPIECE BETWEER
TAL STOCK CENTRES
DIAL INDICATOR CHECEKE TRUE RUNNING

19%940"

ADJUSTING THE TABLE TO

SETTING THE WORKPIECE TO

2 i : THE CENTRE OF THE CUTTER
\_@,""h j”"..’ SETTING TO THE REQUIRED
- LERD
5
- i g
SCALE 1:1 No: 3.2.217
e HELICAL GEAR WHEELS
MAT. . : i MILLING 11
AST IRON From Turner/Turning 111 -Tool & Die Maker/ Turning I1
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAX_GERMAN TECHNICAL TRAINING PROGRAUME RS MACHINIST




W Tolerance :0.1
unless otherwise stated

— 120 ——— -—

WL

- #1884

~ Taper Morse No.2 |

[
#15
|

!
[

Lead = 195 mm

Tools Descriptions
—==
INDEXING WEAD MOUNTING OF THE INDEXING
TAILSTOCK HEAD AND TAILSTOCK AS
SHANX END MILL WELL AS GEARS FOR HELICAL
g 12 - 14 MM MILLING

LEAD 195 MM

TO GET A PROPER CLEARANCE
CUT, SWIVFL THE VERTICAL
HEAD TO AN ANGLE oF 18°
AS SHOWN IN THE SKETCH,
MILLING OF THE FLUTE AND
CLEARANCE ANGLE 30

—

No. 3.2.218

1:1
1
: TAPER SHANK END MILL |

From M/WIun Tl « Tool & Die Maker | Turning 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHMICAL TRAINING PROGRAMME HEEFINGE MACHINIST




120

SEQUENCE OF OPERATIONS

Tclerance 49 4
Uness otherwise stated

NN

%
T

1

o
B W T

t

~— 65 b |16M7 [+ 0:018

Nec. Symbol Tools Descriptions
s—
@ TWIST DRILL MARK OUT THE CENTRE
Ej REAMER HOLE AND RADII
1 : PARALLEL BARS DRILL AND REAM THE
2l =y MARKING EQUIPMENT CENTRE HOLE
f L]
MOUNT THE ROTARY TABLE
ROTARY TABLE & CLAMP THE WORKPIECE
SHANK END MILL CORCENTRICALLY. USE A
2 g 14 MM CENTRE BOLT.
TWO FLUTE END MILL MACHINE THE DISK CAM
@ 8 MM RCCORDINGLY.
SCALE 1:1 No 3.221/9
DISK CAM
MAT MILD STEEL From Machinist /| Surface grinding MLLING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GE RMAN TECHNICAL TRAINING PROGRAMME N | MACHINIST




SEQUENCE OF OPERATIONS

#80 —

-

36

49
+0,021
8 1383%:

No. Symbol Tools

Descriptions

SELOTTING ATTACHMENT
CLAMPS

MARKIAG EQUIPMENT

MARX OUT THE KEYWAY
CLAMP THE PULLEY DI-
RECTLY ON TEE TABLE

AS SHOWN IN THE SKETCH

ADJUST THE ﬂ&hHTBBLE
UNTIL THE RADIAL LINE
IS CENTRAL WITH THE

2 TOOL BIT. TAKE ONE
STROKE BY HAND TO BE
h ‘ SURE THAT THERE IS5 NO
; INTERFERENCE.
SCALE 1:

MAT MILD STEEL

PULLEY

No- 3.2.2/W

From Turneri Turning LI MLLING 1]
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME — MACHIHSI




~ (W)

Tolerance * 0.1

vable jaw

I -
Fixed jaw 6 e
\¥ | s
- }* ”
|| Y =
i

62.5

SEQUENCE OF OPERATIONS

No Srmbul Tools Descriptions
FIXING OF THE MOVABLE
i u? JAW BY THE HELP OF A
1 SHIM WHICH HAS TO BE
Papst ;M‘ﬁ ‘ CLAMPED BETWEEN THE SLIDE
AND THE SLIDE PLATE
m PLAN MILLING OF THE TOP
2 IJ e SHELL END MILL CUTTERTO THE DIMENSION OF
| 62,5 MM
I ri[I
SRIWIS
H FINISHING OF THE STEPS
3 %\ SIDE MILLTNG CUTTER |FOR THE JAWS
||
SCALE 11 No, 3.2 12/12
MACHINE VtCE MILLING 11
MAT.: CAST IRON Erom. Milweighi ¢ Fitting 1N

DEVELOPMENT CELL FOR SKILLED LABO

UR TRAINING

MACHINIST
PAK-GERMAN TECHNICAL TRAINING PROGRAMME s




~ (W)

+

Tolerance 04

__Movable jaw

s
Fixed jaw il B
\ﬂv | o7 f
" ! Fd
AN -
i

625

i3
%

SEQUENCE OF OPERATIONS

No Symbol Tools Descriptions
sovenble 271 FIXING OF THE MOVABLE
Pl s JAW BY THE HELP OF A
1 SHIM WHICH HAS TO BE
Popef shim |- CLAMPED BETWEEN THE SLIDE
AND THE SLIDE PLATE
m PLAN MILLING OF THE TOP
2 e SHELL END MILL CUTTERTO THE DIMENSION OF
N 62,5 MM
i Ll L
Ll
HH-5-
g FINISHING OF THE STEPS
3 rL",,J SIDE MILLING CUTTER |[FOR THE JAWS
f I—
= i)
SCALE 1:1 No. 3:.2.2/12
MACHINE VICE
MAT. : EAE! IRON From. Milwogni f Friting 1] MILLING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST

PAK-GERMAN TECHNICAL TRAINING PROGRAMME




ground
Talerance 0,1
unless olherwise stated,

[ d A MARKS GIVEN BY THE INST
1. ¢ 237 0,05
2 ,‘23_& 10.02
3 4232 20,03
.1._ 23,0 X0.02
5 ¢22.8 £0.02
FE_ $22,7 0.0

SEQUENCE OF OPERATIONS

No| Symbol Tools Description
w—— d
SELECTING OF A GRINDING
WHEEL SUITABLE FOR UN=-
= — GRINDING WHEEL HARDENED STEEL
| P2F WHEEL DRESSER MOUNTING AND DRESSING
Wheel - OF THE GRINDING WHEEL

dresser.

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

MICROMETER O - 25 MM

Stroke
Slop =

sScaLe 1:1 Ne. 3.2 3/

GRINDING EXERCISE

MAT : MILD STEEL CIRCULAR GRIND

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING FROGRAMME

MAC HINIST




Tolerance 2 0.1
unless otherwise stated.

e m
L S
f— = - — .
o
b
[ |
re=15 —= =15 —
c — e —
NOMINAL ¢ g A 'L:) c
10 10,03*0.0¢ 9.98 0,01 95
12 12,04%0-01 11.98 _0 .01 48 ™
T 14,04 °0.01 13.58_p.o1 115
16 16,04 +0.01 15.98_0.01 130
18 18,05 %01 17,98_5.01 130
20 20.05%0,0.1 19.98-4.01 160
22 22,05*+0.01 21,98-0,01 160

SEQUENCE OF OPERATIONS

Na Symbol

Descriptions

. CLEANING AND GREASING THE CENTRE=
! i~ HOLES.
grease
_[ 1 HOLDING BETWEEN CENTRES AND AD=

JUSTING THE STOPS,
ROUGH GRINDING TO AN OVERSIZE

15/100 MM,
SWIVEL THE

FINISHING TO GET THE REQUIRED

TAPER.

TABLE SLIGHTLY BEFORE

SCALE 11

MAT: LOW CARBON-

MANDRELS

STEEL. Fram Turner | Turnini Il

Mo, 3.2.3/2

CIRC.GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

. MACHINIST
PAK_GERMAN TECHNICAL TRAINING PROGRAMME fei i Y




Wﬂmm Tolerance £ 0,1

unless otherwise stated

g
[=]
L]
s
| ground = d i
| —= Emur\d __g_roun
:F L¥a¥a4 i (9
=11 e 4?
G°
gt | y T—T T A
Bg !-o.nu ]
SEQUENCE OF OPERATIONS
No Symbol Tools Description

E’l‘rnlg

- i--—

MOUNTING OF THE GRIN=-
GRINDING WHEEL . DING WHEEL ProVIDED
WITH 30° CHAMFER |WITH A CHAMFER OF 30°.
ROUGH GRINDING OF ALL
NICROKETER 0=23 MM| ., \uETEAS AND CHAMPERS.

DRESSING THE GRINDING

WHEEL,
DIAMOND- swzvzg THE EEADSTOCK
2 WHEEL DRESSER TO 30 FOR DRESSING THE
Diamond- CHAMFER,
] Wheel dresser FINISH GRINDING,
I
]
SCALE 1:1 No. 3.2.3/3
' PUNCH
MAT:CARBON ST. | Tarners Turning. i1 CIRC. GRINDING
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SEQUENCE OF OPERATIONS

No| Symbol Tools Descriptions
DRESSING OF A SLIGHTLY
ONE SIDE RELIEVED| CONCAVED CLEARANCE ON
GRINDING WHEEL THE LEFT SIDE OF THE
! MICROMETER WHEEL TO ENSURE TSE
PRODUCTION OF A FLAT
SHOULDER

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

CHECK THE TAPER FOR
TAPER RING GAUGE | ACCURACY AND READJOST
MORSE NO, 2 THE TABLE IF NECESSARY,
FINISH GRINDING ACCOR-
UING%aThPER GAUGE .

SCALE 1:1 Mo 3 2 .3/4
MATY, VON SAREON ARDIR CIRC . GRINDING
* STEEL, From Turner! T_lm 1t

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING
MACHINIST
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B | B B A Marks given
1| 19,5003 24,5 £0.03 295+003 | 7.5:0.03
2 | 19,2002 26,2%0.02 | 2922002 7.2 * 0.02
3 | 19.0£0,01 24,0 0,01 29.0 ¢ 0.01 7.0 + 0.01
SEQUENCE OF OPERATIONS
Na Symbol Descriptions

REMOVING OF ALL BURRS FROM THE
WORKFPIECES.

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

GRINDING TO THICKNESS OF 7.5 MM
WITH A TOLERANCE - D.03 MM.
CHECXING BY YOUR INSTRUCTOR AFTER
EACH WORKSTEP.

HOLDING THE WORKFIECE AS SHOWN,
PLACING OF STEEL PARALLELS AGAINST
THE EDGES OF THE WORX TO PREVENT IT

2 FROM MOVING UNDER THE GRINDING
FORCE. GRINDING TO WIDTE "B" AS RE-
QUIRED IN THE WORXSTEPS.
MIND THE TOLERANCES,
e
SCALE 11 No. 3.2.4171
MAT, (CASE HARDEMING PARALLELS SURFACE - GRINDING
STEEL From Turner!Shaping 11
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SCALE 1:] No. 3.2 4/2
PLATE

{For disk cam)

SURFACE-GRINDING

o
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SEQUENCE OF OPERATIONS

No. Symbol Descriptions

e — —— -

CLAMPING OF THE WORKPIECE IN A GRIND-
ING VICE = SUPPORTED BY MEANS OF

FARALLEL BAR. MOUNTING OF THE VICE

ON THE MAGNETIC CHUCK.

= GRINDING OF THE BASE SURFACE.

DEBURRING OF WORKPIECE.

CLEAMING OF MAGNETIC CHUCK,

PLACING OF WORKPIECE ON MAGNETIC

CHUCK.,

GRINDING TO THICKNEES 16 MM.

2 PLACING OF THE WORKPIECE PARALLEL TO
THE TABLE MOVEMENT,.
GRINDING OF THE STEPS 12 MMgB8 MM.
.
SCALE 1:1 Noe. 3.2 4L /3

SLIDE RAIL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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SEQUENCE OF OPERATIONS
No. Symbols Descriptions
ﬁ& GRINDING OF THE 4 OUTER SURFACES IN A PROPER

SEQUENCE BY USING AM ANGLE PLATE TO ASSURE
RIGHT ANGLES AND PARALLEL SURFACES.

1 i H :

| DEBURRING OF THE V=-BLOCK. &

| = SWIVELING OF THE ANGLE PLATE TOD 45 .
CLAMPING OF THE WORKPIECE AS SHOWN,
HOLDING THE ANGLE PLATE WITH HELP OF MAGNETIC
- CHUCK. MAKE SURE THAT THE ANGLE PLATE IS
FARALLEL TO THE TABLE MOVEMENT.
GRINDING OF ONE SIDE OF THE V.,

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 11 No. 3.2 .4/4
V- BLOCK
MAT. CARBON STEEL From Machinist | Shaping 11 SURFACE -~GRINDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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SCALE 1:1 No 3 2.41/5
SLIDE AND BASE OF VICE
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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