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The workpieces of"Fitting III" are produced in teamwork in groups
of up to 6 trainees. :

In such team work the trainees learn how to work in a group and will
realize that co-operation in the workshop is a must,

Each trainee will not only have to manufacture different workpieces
but the group will also have to assemhle the pieces made by the d4if-
ferent -members.

Thus both co-operation and accuracy as required in the assembling
will.have been taught to the groups.

Pieces and devices which are not finished during one semester can
be finished during the next semester.

After several semesters the present training exercises can be
changed with other similar training exercises.

The cutting device can be manufactured by each trainee on his own,

TRADE TRAINING I1 LAYOUT Mp/2.1/73.321
s FITTING Il

PAR-GERMAN TECHNICAL TRAINING PROGRAMME

DEVELOPMENT CE\LL FOR SKILLED LABOUR TRAINING l
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1] F] [ WASHER ¢ 105 mm
17 i WASHER $ 5.5 mm
18 1 PARALLEL PIN_ 3x 18 mm
T ] C.H. SCREW Mi x 10mm
L} 1 :-H. SCREW M5 x 8 mm
1 2 S.M SCREW M
11 ] HEX. SCREW Maéx 12 mm
T 1 R.H. RIVET &xi2mm
19 1 SPLIT PIN_3x 18 mm
[] \ 1 = QEE%T.
[] 1 SOUARE WASHER DRG, NO.
7 1 S10P DRG. NO. 1.1
1 CUTTING BLADE DRG. WO, 11
.8 1 anm::t: DRO, NO. 11
[ i BRACKE DRG 1% 1
3 1 PEDESTAL DRG. NO. L
2 i HANDLE ORG. MO, 1.1
] \ BASE- uﬁ?ﬁ%—u
P-No. | GOty DENOMINATION REMARKS
< SCALE 1% UTTING D‘EVICE Mp/2.3/3.3.aN
:' MAT. MILD STEEL c : FITTING 111

} DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
. PAK-GERMAN TECHRICAL TRAINING PROGRAMME




Tolerance + 0,1
unless otherwse stated
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SCALE 1:1

MAT. MILD STEEL

CUTTING DEVICE/DETAILS

Mp/2.3/3.3.1/11

FITTING 111

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAN-OLRMAN TECHRICAL TRAINING PROGRAMME
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Tolerance = 0,1

unless uthtrw'is:e slated
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SCALE 1:1

MAT.

MILD STEEL

HANDLE & C- BLADE
Parts romEs2aald

Mp/2:3/3.3.0/1¢

FITTING

i

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




w Tolerance = 0,1 .
unless otherwise stated
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SCALE 1:1 Mp/2 .3/3.3.1713
MAT. MILD STEEL PEDESTAL FITTING I11
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DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGAAMME e
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] DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
] PAK-GERMAN TECHNICAL TRAINING PROGRANME
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12

PART 11:
SFLIT PIN 9mm (2 PIECES)

PART 12:
BRIGHT WASHER B85 mm

~ 0 NW OO

P =

PART 13:

BRIOHT WASHER 10.5mm
PART 14:

SPLIT PIN 2 mm

[ i B0LT DRG. 2.1
[] Fl BOLY DRG, 2.7
[] 1 HANDLE ORG. 2.9
7 4 co DRG, 2.8
[] ] KEY 18 mm ORG, 1.6
5 ] [] HO DRO. 1.8
& ] BmﬁLTl# DRG. 2.4 PRODUCED IN MACHINE SECT. |
] 1 LINK PIECE DRG. 2.3 » W -
2 1 SCREW SOCKET DRG. 2.2 * = . =
1 1 SPINDLE ﬂ-Rﬁ‘ 2 [l " - -
S-Na | Qty DENOMINATION REMARKS
SCALE 1:1 Mp/d.373.3.1/2
MAT., MILD STEEL PULLER FITTING 111
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL THAINING PROGRAMME _




Tolerance = 0,1
unless otherwise stated
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SCALE 1:1

MAT. MILD STEEL

SPINDLE (for puller)

from 31116

Mp/2.3/3.3.0/21 |

FITTING 111

Fin oraaan Tecmica aamne rrockane D

Eiia DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING




Tolerance = 0.1
unless otherwise stated
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SCALE 111

MAT. MILD STEEL

Mp/2.3/3.3.1/22

SCREW SOCKET e

from Ex. 311/18 {For Puller)

DCVELOPMENT CELL FOR SKILLED LABOUR TRAINING ]
PAX-GERMAN TECHNICAL TRAINING PROGRAMME 5 =




Tolerance & 0.1
uniess otherwise stated
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SCALE 1:1 Mpi/2 3/3.3./23
MAT. MILD STEEL fromEl_:u_'l.'lnLlNK PIECE (For Puller) FITTING 1M
ﬁE\'ELGPHEH' CELL FOR SKILLED LABOUR TRAINING
PAK GERMAN TECHWEAL TRAINING PROGAAMME =
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SCALE 1:1 Mp/2 .3/3.3.1/24
GUIDE NUT

MAT. MILD STEEL

from 11318

(For Pulter) | FITTING 1K

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




AVav Tolerance + 0,1

5 unless otherwise slated
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SCALE. 111 Mp/Z .3/3.3.1/25
GRAB HOOK
MAT. MILD STEEL (For Patier) | FITTING 111
e

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GE RMAN 1ECHNICAL TRAINING PROGR AMME __




vV Tolerance « 0,1
unless olherwise stated
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0
SCALE 1:1 Mp/2 . 3/3.3.1/26

PULLER DETAILS

MAT. MILD STEEL FITTING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
% Pax-GERMAN TECHNICAL TRAINING PROGRAMME _




Tolerance = 0, 1 '
unlusf‘mhuwﬁse stated
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SCALE 1:1

PULLER DETAILS

Mp/2.3/3.3.1/27

Fl'H_IHG {11

| MAT. MILD STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECRNICAL TRAINING PROORAMME
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71 2 WASHER ¢ 108
P4 i HUT M 10
20 i STUD DRG. NO. 3§
19 1 MUT M2
18 2 PARALLEL PIN _Bx 20 mm
17 & HEX. SCREW MBx 10 mm
18 1 TAPER PIN &x 20mm
15 F BOLSTER CLIP DRG. NHO. 1.5
14 3 CIRCLIP SPFRING WIRE DIA 1S mm
13 3 WASHER DRG. NO, 3.8
12 3 FULCRUM PIN DRG. NO. 3.8
o 11 1 LEYER DRO. MO 3.0
19 1 BRASS HAHODLE DRO. NO. 5.8
9 [ HEX. SCREW M8xi0mm
& 2 SCREW CSK HD M3Ixizmm
7 ] FEATHER KEY DRG. ND. 3.5
] 1 TOGGLE LINK DRG. WO 3.4
3 1 TOGOLE LINK DRG. NOD. 3.3
& 1 RAM DRG. NO. 3.7
3 ] FULCRUNM BRACKET DRG. NO. 3.2
F i 1 FULCRUM BRACKET DRG. NO. 3.6
1 1 FABRICATED BODY DRO. NO. 3.
S-No |Gty DENOMINAT ION REMARKS
SCALE 1:1 Mp/2 .373.3.173

MAT. MILD STEEL

TOGGLE PRESS

FITTING 111

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




388

S/8° THICK PLATE
PART !ﬂ.l lﬂ':rllﬂih.

——‘,--.

PART 3k
w THIS EDGL CHAMN-
b FERED AT 05%
f TOWARDS LEFT
o IN PARAT &
2 LRIGHT T
A ",
g i
o |
I 125 o
PART | M. S PLATE 578" thick —130
MATERIAL . PART 2« M. S PLATE 5/8° thick
PART 384 =M. S PLATE 378" thick 1
122 ——|
SCALE 1:1 Mp/2 .3/3.3.1/39
FABRICATED BODY
MAT. MILD STEEL FITTING Il

TOGGLE F"RE 5;-

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




v L] t 0.1
u?:{'ers%nc;tmrwise stated
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210 ™3 RO
1]
0" .g.ms
+0: 017
- - 2 Sms | +0,004
PART 1 =M. S, FLAT ZxVi"
PART 2z M 5 FLAT Ix3a"
MATERIAL: PART 3=M S FLAT 2'x3y"
PART 4= C.H. SCREW M&5x 18mm ( 2 pieces )
PART 5= PARALLEL PIN o5x18mm | & pieces )
SCALE  1:1 Mp/2 .3/3.3.1/32

MAT. MILD STEEL

FULCRUM BRACKET

{TOGGLE PR

= | FITTING 111

FPAK-GERMAN TECHNICAL TRAINING PROGRAMME

ﬁ:ia DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING




VV Tolerance £ 0,1
uniess otherwise stated

5
B PTEART
f /'_lr N\
1 \i %T' @& <
40 —ed | QHT b
| 20 ——
\\‘*E : \‘*[.;' ‘T'.T’//ai | e
N
A & al i }] -
1/*-{[ | ;'LI'J‘\ % A 1I| { !
T 75

SIZE | TOLERANCE]

mm 'Eluu

PART 1= M. S. FLAT ¥g" | 2 pieces)
MATERIAL: PART 2= M. S, FLAT 3"
PART 3= C.S.H -RIVET ¢gBx 2 mm { 2 pisces )
SCALE 1:1 TDGGLE LlNK Mp/2 .3/3.3.1/33
MAT. MILD STEEL FITTING Il
i————-———

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAY-GE RMAN TECHMCAL TRANG FrocRoE T




Tolerance % 0.1
unless otherwise stated
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I e v
N
1 Il
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|
e M1 2

-—-'u-—lq

[ FHE S

28

MATERIAL: PART 1= M. S. FLAT 3"
PART 2= M. 5 ROUND 1*

SCALE 1:1

MAT. MILD STEEL

TOGGLE LINK

Mp/2 .3/3.3.1/34

FITTING 11

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAMING PROOREAMME
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Tolerance & & ,1
uniess olhgrelise stlaled

:

|
9
Lo l

_$_
L 4

80

15 % ()

MATERIAL: KEY - BAR

-

Jiias

MATERIAL: M. S. FLAT 1"x /4" | 2 pleces )

N
I—iz'ii-—zu—-
80
20 w
&t
1 ~ 12— —15
ﬂ'_-==-
g = 2

MATERI|AL: M.S. ROUND 2"x 650 mm [ 2 pieces)

SCALE 1:1
MAT. MILD STEEL

Mp/2 .3/3.3.1/35

TOGGLE PRESS DETAILS | o

. DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERUAN TEcHMicAL TRAmG ProckAe [N
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v . Tolerance = 0,1
i mnhﬂwfumhd

2
90
r 3 |
L I S T e l_ J
T_u —,- I | ll'] 1] | \_'-_E X
B
: p o | I
_{ B[ ! ] |11 -4
I A
- w |
hciiiikcsl
& & Wrnlikmlisn = ok
66
‘4
ik b
Il'II Js f ll }: o
E i —-[B e BT ]
N
s \za‘t T
\N-.__
SIZE [TOLERANCE
slﬂ -g.ﬂﬂ
5” 10,018
2‘H' -=-033
SCALE 1:1 Mp/2 .3/3.3.1/36

v as-son |  FULCRUM BRACK{EJGM my | FITTING T

: DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHRICAL TRAmG ProoaE [N




W (VW ) Tolerance ¢ 0, ]

unless otherwise slaled

l 18 —i _—‘-ﬂ_l"-_
e 3 . A=
BAES ) ®
? | l
i 7 .
"*r':m'- "ﬁ'-——[ '
I
|
i
| L @
| o -
|
I
| .
| ]
' =)
rrm AR 2
' 1
N & T
NTETT P
N | ®
N | N=] L]
-.IIJ T —-luul—
SIZE |TOLERANCE
J_ 2 g o™ .g.m
L3 g™ | -0.0
- - 0,051
T el
MATERIAL: M. S. ROUND 1"dia x 165 mm
el B
SCALE 1:1 Mp/f2 .3/3.3.1737
MAT. MILD STEEL |geom 234003 RAM rocqe pR. | FITTING 11

] DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAN-GERMAN TECHNICAL TRAINING "ROGRAMME =]




Tolerance * 0,1
unless otherwise staled

10

‘ |

e L

100

f— 25 — =

TRUE 128
MATERIAL: M. 5. ROUND Ys"dia x 130 mm
12,13
LR 11
I 14
= 2 E
35 —J|ix 450
e —y
M. S. ROUND %" [ 3 pieces each)
SCALE 1:1 Mp/2 .3/3.3.1/2.8
= _TOGGLE PRESS DETAILS f==-:

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING FITTER
PAN-GERMAN TECHNICAL TRAINING PROGRAMUE " | MILWRIGHT




PRGRAT\ED TIME: 10 hrs.

9 2 PARALLEL PIN &4x 13

[:] | PARALLEL PIM 4x 17

7 1 CHEESE HEAD SCREW MBx 5 mm

8 F] CHEESE HEAD SCREW MBx 12mm

5 2 CHEESE HEAD SCREW M6Ex I6mm

& 1 BOLT 30x45x 76

3 ] STOF S0x 45x 4B DORILLED WITH PART 1

2 1 BRIOGE 60x 8.5x 32 DRILLED WITH PART 1

1 1 BASE PLATE EOx 85x 92 DRILLED WITH PART 28 3
P-NO.| QTY. | DENOMINATION REMARKS
SCALE 1:1 Mpf2.3/3.3.1/4

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAX_GERMAN TECHNICAL TRAINNG PROGRAMME (R




Tolerance = 0.1
unless otherwise stated

MAT. MILD STEEL

SLIDE FITTING

: --ls—-Lu-l etz —t 8,5 b
80
2~ § — sl
2 I ,.I_— i 3 ——15—'-1--11’[_.
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Threading , Sawing

Threading, Sawing
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Threading , Sawing. Filing

Fitting ol pipes

Fitting of pipes
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SEQUENCE OF OPERATION

1. Check the gquality of the pipe.
(Correct weld seam? Properly galvanized? Diameter
accurate?) :

2. Thread the pipe, mind the length of the thread.

3. Cut the pipe and deburr it.

TOOLS REQUIRED

Measuring and marking tools
Threading die

Hacksaw

Flat file 200 x 3

Round file 200 x 3

CAUTION

HEVER THREAD WITHOUT OILING |

SCALE

21 Mp/2.3/3.3.21

MAT. G I. PIPE

THREADING EXERCISE

PIPE FITTING
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SEQUENCE OF OPERATION

1. Check the quality of the pipe as done before.
2. Thread the pipe, mind the length of the thread.
3, Cut the pipe and deburr it.

TOOLS REQUIRED

Measuring and marking tools
Threading die

Hacksaw

Flat file 200 x 3

Round file 200 x 3

CAUTION

MEVER THREAD WITHOUT OILING |

SCALE 111 Mp/2.3/3.3.2/2

MAT.G | PIPE THREAD|NG EXERCISE PIPE FITTING
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SEQUENCE OF OFERATION

1. Calculate the stretched length of part 1.

2. Mark both parts, cut and deburr the material.

3. Berd part I according to drawing. Drill the holes.

4, Drill the holes in part I.

SCALE ¥4

MAT.G I. PIPE

CLAMPS

Mp/2.3/3.3.2/3

PIPE FITTING
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SEQUENCE OF OPERATION

1. Cut threads at the end of the pipe.

2. Mark the length of the nipple and cut it off.
3. Thread the other end of the nipple.

As it is too short to be chucked i
the nipple must be l:tmdedl.l i B Saply

Use a suitable pipe with a socket at the end for this

purpose.
SCALE  1:1 | Mpr2.33324
T DOUBLE NIPPLE [Fee Firmc
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SEQUENCE OF OPERATION

1.

2.

3.
4.

Ss

Check the material.

Cut the pipes to the length. Deburr th
cut the thread. gt @ pipes and

Join the pipes with the bend.

::-pnn the horizontal pir- in the same way and join

Point 'A' will be given by the Imstructor.

CAUTION

The threads of fittings and pipes are slightly tapered.
If the thread is cut properly it should be possible
to screw 80 % of the threaded portion into a fitting

by hand.
SCALE 1:10 Mp/2.3/3.3.2/5
AT Et POE WATER PIPE INSTALLATION o rimme
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SEQUENCE OF OPERATION

1. Start the work from point A given hf,* the Instructor.

2.~Prepare the 3 pileces in the proper sequence and join
them with the bends.

3. Fix the pipe line with clamps on the wall.

4. Check finally if all dimensions correspond with the
drawing.

5. Check the position of the last bend using pipe nipple
and level.

CAUTION

The cut edges of the pipe must be deburred inside and

outside.
SCALE 1:10 Mp/2.3/3.3.2/8
e WATER PIPE INSTALIfTION sty
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Double flanged bult weid

WELONG /1.)/2.0.211, 4

L(

Pipe butt weld

Corner weld

3 4

5

WELDING /1.3/3.3.2/1_4

Blind wriding Butt weiding Fillet weiding Tube and plate welding
T 7 1 7
RHEET METAL 1.1/23 5
1 2 3 [
SOLDERNG 2.1/2 6.4
INFORMATION 3
AND
INSTRUC TIONSHEE TS
Lap joint L3 Butt joint —r——
a_b-c-d 1 2
BRAZING 2.1/2.6 4
|
|
|
|
|
L
Lap jont By Butt joint i Butt pht%‘
& 7 -]
Welding
LAYOUT Shee! Metal

Soldering & Brazing
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Thickness Tmm
(Sheetmetal ) |

| T |

o—— M6

START
23150 -

SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions

P e LIGHT THE TORCH AND ADJUST

TORCH ©0,5=1 IT FOR A NEUTRAL PLAME |
1 e =S8R A=NEUTRAL
THE INNER CONE IS SHARP
IR - - ‘AND CLEAR VISIBLE.

KEEP THE TORCH IN A gﬂﬂl-

Mimm TION BETWEEN 40 - &0 .
2 P 0= 00" HOLD THE TIP OF THE CONE
m 72 MM ABOVE THE WORK.
N .
I MOVE THE TORCH CLOCKEWISE,
HOLD THE PLAME IN ONE SPOT
3 UNTIL A PUDDLE OF METAL
/M4 - 6 ¢ 1S FORMED,
Leasgen” =
SCALE 191 No. MP1. 12.0.2 1
BLIND WELD
MAT. MILD STEEL GAS WELDING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAR_GEAMAN TECHNICAL TRAINING PROGRAMME
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SEQUENCE OF OPERATIONS

— f— 2-Imm

No- Symbol

Tools

Description~

ROD #

MOVE THE ROD RHYTHMI..

TORCH 2 - 4 CALLY UP AND DOWN.

2 - 2,5 | DPIP THE
MOLTEN PUDDLE,

TORCH MOVEMENT NEARLY

ROTATING, ENSURE COORDI-

NATION WITH ROD,

END INTO THE

TRY TO MAKE AN EQUAL
WELD=-BED BY HEIGHT AND

2 SIZE.
INSPECT REVERSE-SIDE
FOR GOOD PENETRATION,
SCALE 111 No. MP1. 12.0.212

MAT. MILD STEEL

SQUARE BUTT WELD

GAS WELDING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK GERMAN TECHNICAL TRAINING FROGRAMME




Thickness

=50

NG

- &25mm

2= 150

SEQUENCE OF OPERATIONS

No. Symbol

Tools Descriptions

==

P

TORCH 1 = 1,5

TERIAL)

MAKE TACK=WELDS
TO HOLD THE WORK IN PLACE
Do 1T CORRECTLY
{HEAT WILL

EXPAND THE MA-

MOVE THE TORCH CLOCEWISE.
MELT THE FLANGE AND DISTRI-

2 BUTE IT WITH THE PRESSURE
OF THE FLAME.
PAY UTHOST ATTENTION TO
CORRECT PENETRATION.
SCALE 11

MAT. MILD STEEL

FLANGED BUTT WELD

No.MP 1. 12.0.213

GAS WELDING |

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHWCAL TRAINING FROGRAMME K. o ]
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SEQUENCE OF OPERATIONS
No. ~ Symbol Tools Descriptions
TORCH 4 - 6 TACE WELDING.
1 SOB * BRING THE TORCH IN A PO=-
SITION THAT THE FLAME WILL
AEAT BOTH SIDES EQUALLY,
ke 111 4l

USE TEE ROD TO STIR UP
THE MOLTEN MATERIAL,

ROD SHOULD BE NELTED ONLY
IN THE MOLTEN NATERIAL OF
THE WORKPIECE, EXC®PT
WEEN STARTING.

ROTATE THE PIPE SECTION-
WISE THAT YOU ARE ALWAYS
IN A GOOD WELDING POSI=
TION, INSPECT PIPE INSIDE,

SCALE 1:1

MAT. MILD STEEL

PIPE BUTT

WELD

Mo, MP ). 12.0.214

GAS WELDING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
ﬁ' " PAK.GERMAN TECHNICAL TRAINING PROORAMME
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=120

40

No. Symbol Tools

Descriptions

TORCH 2 - 4

1} WELD THIS WITHOUT ROD
(PLUSHE WELDING)
EXCESS EQUAL TO MA-
TERIAL TRICKNESS,

ROD 1‘

2) USE A ROD FILL OP
THE ANGLE (CORNER).
ENBURE THAT THE ROOT
HAS BEEN MOLTEN,

ANVIL
3 PLIER
HAMMER

TEST THE WELD BY HAMMER~-
ING ON THE BEAD UNTIL
THE PLATE LIES PERFECTLY
FLAT. BREAK IT THEN,

SCALE 101

MAT. MILD STEEL

CORNER WELD

No.MP ). 12.0.2/5

GAS WELDING |

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING




T O I T -6 mm
Thickness
| gerarsgisisiages —_——
(=]
=
b3
=120
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
STRIKE AN ARC AND RUN A
CONTINUOUS BEAD (WELD)
1 ELECTRODE PROM LEFT TO RIGHT END.
3,75 mm A PREFERRED METHOD OF
Ly STRIKING FOR BEGINNERS IS
SHOWN LEFT,
KEEP THE DISTANCE BETWEEN
ELECTRODE AND MATERIAL
2 CONTINUOQUSLY EQUAL.OTHER-
WISE THE ARC PINISHES.
SCALE 1:1 Ng 3.3.21
MAT. MILD STEEL BLIND wELD ARC WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME Nia o -
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SEQUENCE OF OPERATIONS.
No. Symbol Tools Descriptions
ELECTRODE START TACK-WELDING TO
1 3,25mm PREVENT DISTORTION
MOVE SLIGHTLY, ROTATING
WITH THE ELECTRODE.
2 TH1S ENSURES EQUAL MELT-
ING OF MATERIAL AND
_-m.- WELDING TO THE ROOT.
CHECK THE REVERSE SIDE
3 m FOR PENETRATION.

SCALE 11

MAT. MILD STEEL

SQUARE BUTT WELD

No.3.3.2/2

ARC WELDING 1

e

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

FAK-OERMAN TECHNICAL TRAINING FROGRAMME
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= 1)
= =120~ ' - =40
SEQUENCE OF OPERATIONS
No. Symbol Tools Descriptions
1 ELECTRODE TACK WELDING
"4
WELD ONLY ONE SIDE.
TRY TO GO AS DEEP AS POS-
2 EIBLE BY MELTING THE MA=
u TERIAL
i : 3 CHECK IT BY BREAKING
3 ’ THE WELD

SCALE 121 No, 3.3.273

FILLED WELD (horizontal)

MAT. MILD STEEL

ARC WELDING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHMICAL TRANING Froorande [N




SEQUENCE OF

s

P e e e =

30

a7o

OPERATIONS

No.

Symbol

Tools

Descriptions

ELECTRODE

1.25mm

EEEF IN MIND THE POSITION
OF THE ELECTRODE WHEN
WELDING A THIN WALLED PIPE
TO A THICKER FLAT FPLATE.

THE WELD MUST BE EQUAL AND
WITHOUT INTERRUPTION,
CURRENT AND SPEED MUST BE
PROPERLY ADJUSTED.

SCALE 1:1

MAT. MILD STEEL

TUBE ON PLATE WELD

No. 3.3.2/4

ARC WELDING 1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHWICAL TRAIMNG FROGRAMME
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SEQUENCE OF OPERATIONS
Neo, Symbol Tools Descriptions
MARX THE SHEET 1
MARKING TOOLS (LINE®1"AT THE BACKSID
| SHEARING MACHINE UT THE OUTER LINES ON
HAND SHEARS HE SHEARING MACGHINE &
{THE CORNERS WITH TEE
LP OF HAND SHEARS. = _
i |
2 =" - '|BENDING MACHINE OLD THE SHEET AT

INE "1™

BENDING MACHINE
TRY SQUARE

3 al— N

END THE SHEET AT LINES
2, 2a AMD 3 TQ THE
PPOSITE SIDE OF THE
EAM

SCALE 11

MAT. MS-SHEET

BACK PART OF STORE BOX

No. 2.3.571.1

FITTING Tl

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
AR DERMAN TECHMICAL TAAINNG FROGRAMME




Tolerance =05

—f 1§ 100 L0
—12H
S a b o
q \
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SEQUENCE OF OPERATIONS

No. Symbol

Tools

Descriptions
e ———————— — — —

MARKING TOOLS
FLAT
SHEARING MACHINE

CHISEL

BENDING MACHIMNE
| BENDING DIE
TRY SQUARE

MARK THE SHEET

(LINES | AND 3 ON THE
BACKSIDE) .

CUT TO DIMENSION 294 X
147 AND ANGLES 45° ON
THE SHEARING MACHINE,
CUT AT THE LINES a,b,c
WITH THE HELP OF A CHI-
SEL, FOLD THE SHEET AT
LINES 1,

BEND AT LINES 2 AND 3
AS SHOWN IN THE SKETCH,
USE A BENDING DIE.

BENDING MACHINE
TRY SQUARE

BEND AT LINES 4.

SCALE 1:25

MAT. (MS-SHEET

MAIN BODY OF STORE BOX

No. 2.3.5 N2

FITTING 11

DEVELOFMENT CELL FOR SKILLED LABOUR TRAINING
PAK GERMAN TECHMICAL TRAINING PROGRAMME




Tolerance *0,5

SEQUENCE OF OPERATIONS

n7 ‘_‘T_—
p— — ———— 97 — =—oneie |
|
’E =ty L]
nding lines .
2 2a r»
' A x
5
3l \
L\ e
lg\ ‘
98 e —
3

No. Symbol Tools Descriptions
MARK THE SHEET
MARKING TOOLS (LINE®1"AT THE BACESIDE)
1 SHEARING MACHINE CUT THE OUTER LINES ON
HAND SHEARS THE BHEARING MACHINE &
THE CORNERE WITH THE
HELP OF HAND SHEARS,
2 e BENDING MACHINE [FOLD THE SHEET AT
LINE "1°*
BENDING MACHINE END THE SHEET AT
3 INES 2 AND Za
F S ANGLE PROTRACTOR BND AT LINE 3
IND THE ANGLE
% FRONT PART OF STORE BOX | to-m
MAT. M5-SHEET FITTING Ul

s

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAIMING PROGRAMME
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— b e
SEQUENCE OF OPERATION
1. REMOVE THE OXIDE LAYER FPROM THE SPOTWELDING AREAS.
2, FIT PART NO. 1 AND 3 INTO PART NO. 2, |
3. SPOTWELD THE BOX.
DISTANCE OF THE SPOTS 15 MM,
4. TACKWELD THE COPYERS AND FINISH BY FILING,
' FRONT ? MILD STEEL SWEET 22 Swe |
1 MAIN BODY 1 MILD STEEL SHEET 12 SWG
1 BACK 1 MILD STEEL SMEET 22 SWG
QrTy. DENOMINATION P No. MATERIAL - REMARKS
Ne. 2.3.5 1-14
MAT. M5-SHEET STORE BOX FITTING 11
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHMICAL TRAINING PROGRAMME Rl L |




Blow lamp

The blow lamp is primarily used Combustion bowl Valve regulator
for larger workpieces such as
large cable lugs for tinning
and soldering,

Tinning bath

The tinning bath is used for
mass production purposes., It
can be heated either with
open flame or electrically.

Solder iron

Electrically heated and used
for soldering of small wires
in radios or printed circuits,
16 upto 30 Watt

60 upto 150 Watt

200 upto 300 Watt

Note:
The solder iron must be clean
and well tinned.

] MPI2.3/12.6.41a

TRADE TRAINNG | SOLDERING APPLIANCES o———m

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK.GERMAMN TECHNICAL TRAINING PROGRAMME T




Meane for cleaning soldering irons (tinned end »f copper bit)

Description and Use Example

Linen ra

for wiping

Wire brush ammonium chlori.
for removing s=cale or oxide

layere .

Ammonium ‘chloride block ..- O pTELEL ’

Tor cleaning eoldering ;v

iron chemically R YN

wire bru.n
for smoothing cut burnt
aress; mejor damages to -
copper bit to be repaired
by forging

Mesns for cleaning sreas to be soldered or triangular
brazed. Initietion of the soldering or brazing scraper
process requires the area to be perfectly

bright ;

The area to be soldered
or brezed may require
cleaning both before- wire brueh
hand and efterwards:
® mechanical ~lesning
with tools
a chemical cleaning
with acide or blade scraper
solvents

The choice ol the cleaning
meane depende on the size, -
number and material of the
workpleces and on the type
of flux used.

After soldering most clean-
ing acids and fluxes must be
carefully washed off to
prevent corrosion e.g.
nautralising acids and
alkalies,

EQUIPMENT FOR CLEANING SOLDER- | MPi23/264/b
ING IRONS AND SOLDERING AREAS | SOLDERNG

TRADE TRAINING |

2 DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAW. GERMAN TECucAL Tnanmc procaawve [N




Maintenance and Tinning of the Soldering Iron is necessary for
guaranteeing a satisfactory transition of the heat stored by the
iron to the workplece. The iron must have a smooth and well tinned
soldering surface. All impurities and defects are detrimental to
and delay the transition of the heat. More frequent cleaning, re=
finishing and retinning are therefora required,

Impurities
e.q,, burnt flux, etc. must be:

1. wiped off with a linen cloth
or

2. removed with a wire brush
while the soldering ilron is warm.

Damage to the copper section of

e spoldering iron is caused by
the gradual dissolution of the
copper by the solder (corrosion,
scouring) .

Minor Damage

A. Refinish soldering surface of
wedge and side faces,

B. Heat and tin soldering iron.

Hajur .Dmga

Re-forge copper section.
Further refinishing as under
steps A and B,

Interchangeable copper sections
must be descaled periodically.

The Tinning of the soldering surface
can be effected, depending on the

type and use of the iron, by one

of the following techniques:

1. Rub soldering surface on
ammonia stone with the
addition of solder.

2, Apply flux on soldering surface
(no soldering solution or acid)

and add and distribute solder. Core solder

3. Apply soldering paste with
sticks and distribute.

4. Spread tubular solder on sol=-
dering surface.

Care must be taken, that the sol-
dering irom has the proper temper
rature,

MPI2.312.6.41c
SOLDERING

FAM.GERMAN TECHNICAL TRAINING FROGRAMME _-




What is Tinning?

Tinning is a process for coating the surface of a workpiece with an
inscluble layer of tin (solder),

~ Technique

In tinning the workpiece and the
tin (solder) are heated to the
required "working temperature" so
that the solder can "flow" and
"wet" the surface of the work-
piece, i.e., that solder and work-
piece can be bonded insolubly.

Exceasive solder can be removed
either by brushing or shaking off.

Tinning is also used as a sepa-
rate step in all soldering of
non-tinned parts.

iy
W
hﬁ N Tinning with the flame

Requirements

A proper tin coating can
be obtained only if

1. the workpiece is free of all
impurities and oxydations
(combinations of metal with
the oxygen of the air), i.e.
it must be metalically pure;

2, no fresh oxydations can occur
during tinning, these can gene-
rally be prevented by using
Fluxes; and

3, workpiece and tin have been
heated to the reguired working
temperature.

Tinning with the
goldering iron

Purpose and Use

Tinning is used for

preparing workpieces for soldering,
or

to protect workpleces (especially
sheat mebal[ from corrosion.

Note

In these papers, tinning is des-
cribed in as far as it is used

manually as a preliminary to Tirming by immersion
soldering.

MPI2.3/2.6 414
INSTRUCTION SHEET e

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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SEQUENCE  _OPERATION

1. Take the material from Exercise Lap Joint ‘m e
the untinned side face for the butt joint,

2. Clean the sheet metal if necessary.

3. Leave a soldering gap of 0,2 mm between the sheet
metal pieces.

4. Add flux and solder the butt joint.
5. Clean the butt joint.

Soldering gap

TOOLS AND MATERIALS

Soldering iron
Asbestos plate or brick
Soldering paste
Tubular solder

Wire brush

Emery paper
- ; i Imz.arz,auz
TRADE TRAINING ! BUTT JOINT I P
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SEQUENCE OF OPERATION
1. Deburr, straighten and clean the sheet metal plates.
2, Mark the plates.

3. Add flux and arrange
the plates according
to the drawing.

4. Solder the lap joint.
5. Clean the soldered joint,

Soldered

TOOLS AND MATERIALS
Soldering iron
Scriber

Flat file

I Meter rule

Plastic tip hammer
Asbestos plate
Soldering paste
Tubular solder

Wire brush
Emery paper

MPI2.312.6.4 11
TRADE TRAINING 1 LAP JOINT s
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Spelter Torch

SEQUENCE OF OPERATION

1. Cut, straighten and de-
burr the material.

2, Clean the parts tho-
roughly.

3. Add flux and arrange
according to sketch.

4, Heat up to working
temperature.

5. Add spelter,

6. Clean the workplece
(no flux should re-
main on i;}.

DIRECTIONS

1. The area which is to be brazed must be clean (no oxide layer),
2, After cleaning don't touch the area with your hands.

3, Don't overheat the workpiece and the flux, use a "soft" flame
{slight excess of acetylene).

SCALE 11 MP2.3/12.6.416

LAP JOINT

MAT. MILD STEEL BRAZING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL THAINING PROGAAMME




120-

SEQUENCE OF OPERATION
tnuﬁrr to previous exercise No. 6)

Note: Brazing requires repeated exercise.
Therefore the joint should be cut and re-brazed
again until proper joints are achiewved.
The workplece sizes are only suggested, any
suitable scrap material can be used.

SCALE 14 MPI2.312.6.417

BUTT JOINT

MAT. MILD STEEL BRAZING
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sngmcs OF OPERATION
1. File the bevelled edge on both parts.

2. Join two parts by brazing as explained
in exercise No., 6.

2
I MPI2.312.6.418

T |

BUTT JOINT AT AN ANGLE e

MAT. MILD STEEL |
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This vice should be completed within 6-3 weeks. Except for some turning operations,
most of the parts can be produced by nand.
Emphasis is laid on high accuracy, in particular {or the fits.

TRADE TRAINING 11

LAYOUT

{ FOR VICE ) WORKSHOP PROJECT

MP/Z.1/3.131
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W Tolerance £ 0,1
unless otherwise staled
783
15
| :
! N
{’\
| e
| l
, l
1
48 - 18, 5—=1
x Y
Piece | 28 42
Piece Il 32 46
SCALE 11 MP/2.3/3.13.1N

MAT. : MILD STEEL

FIXED JAW & MOVABLE JAW

(FOR WICE)

WORKSHOP PRO.LECT
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W Tolerance £ 0,1

unless olherwise slated
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SCALE 1:1

BOW

MAT.: MILD STEEL ( FOR_VICE)

MP/2.3/3.13.0/8

WORKSHOF PROJECT
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2 Pieces
Hardened to 48 HRC.
SCALE 11 MP/2.3/3.13.1/3

MAT. : TOOL STEEL

JAW INSERT

(FOR _WICE)

WORKSHOP PROJECT
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W " Tolerance t 0.1

unless glherwise stated

42

drill together with baseplate during assembling

+ 0,021
30 e | + 0,008
20,015
0ms | . 0,008
o |00
W[+ 0,018 |
4 0
MP/2.3/3.13.1/4
SCALE 111 leED JAW
From exercise Mo 1 {FOR WICE) WORKSHOP PROJECT

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




vV ! Tolerance ¢+ 0,1

unless olherwise staled

M4_drill together with jaw inser!
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=-0,020
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MP/2.3/3.13.115
SCALE 1:1 MOVABLE JAW
From exercise No.1 {FOR VICE) WORKSHOP PROJECT

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
Fak-GERMAN TECHNICAL TRAINIMG PROGRAMME -




W (V

Tolerance = 0,.
unless otherwise stated

From enercise No. 2

(FOR VICE)
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N ‘#' Drill duri embli
rill. during assembling
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WORKSHOP PROJECT]
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unless otherwise staled
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vV Tolerance & 0.1
unless otherwise staled

B - drill during assembling

r
®
P
6

SRS W
4B
HT |.0,012
6 0
SCALE 1:1 ; © I MP22.3/3.93.1/8
SPINDLE GUIDE
MAT.:MILD STEEL (Fom vice) | WORKSHOP. PROJECT
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Tolerance * 01
unless otherwise stated

drill together with Guiderail

—-u5 -53|-/\\\‘\
N' | d @ . ol it
s e s SRR S
- I ™~
| f i:..:._"__?r = _I [
L
6 19¢ @
-85 --'lﬂnlr-' o B0 —— ]
25— -
-— - 100 —
= £5,5
x . vheL B
- . ._
s TTH AW A5
| Jf virde W | /;:_;ﬂ‘ A i)
-;F Z E A P j‘
e 1 b - | i)
$10 = |
—13 =
H7 « 0,012
5 0
) HT + 0,018
10 p
H? s 3,02
20 L
H1 « 0,01
ao g
SCALE 111 MP/2.3/3.13.148
BASE PLATE
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