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Rectangular Cuts on Prisms with Triangular Base

Fxercise: Sketch the side view of each of these obijects,

1 ' 2
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Rectangular Cuts on Prisms with Hexagonal Dase

' Exercise: Sketch the side view of each of these objects.
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Meaning of Fits

Technical Représentatien of Fits

Table of 0ff-Sizes

"%T;-:“‘ 150 ?H'- Upper-and lower Exercise: ‘
siz TYPE of FIT N TR T
(mm) |SYMBOL| TRRS | Limiting case ° Under the heading
H7 |28 ™ 1 min. . 5
¢ 30 P YT interference 'Type of Fit' enter
28 ~ v TN (. the words:
21 = max. 7 e
¢ 30 H? ) 1 el I CLEARANCE-FIT
k6 |13 --Z 9 .max. INTERFERENCE-FIT
vz~ Interference] ——- - ———————— it 3
H7 | 2L = ] max. TRANSITION-FIT
$30 - '""“Z ‘:‘.:umm' in the correct place.
26 -20 L 2 Clearance | - —-———-—- - ——— — -
Note: The ISO-symbnls for holes (capital letters) stand high !
The ISO-symbols for shafts (small letters) stand low !
Exercise: i $24
Enter the ISO-symbols !
of the fits from the !
table im the drawing $18
of the Packing Box ! |
#36
Nominal Fits _ | ! \,,/v/
size Hole Shaft /] |
@18 ar S22 | e 2B $36
8 +23 E{ ;
¢3
+33 0
. 0 -52 R
33 0 %43&
+.
: == | n9 — N
W || Mo = N | N
P 36 HB ﬂ ho9 . | %‘\J—I
- o . -62 ~—¢26 -
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Types of Fits

1 2 3 5
\(\‘* Y -
| R
I NN ‘ RN )
e o " S § . 4 =
e 3-9. % g S S
. - - i A4 - - -
R, | L ey
NN N 7/
Exerc:‘.ae I: Enter the cu-:recl:' TRAN5M|SS|ON
B 8 of fits from the be- SHAFT
low table behind the nominal 1)
sizes in the above drawing. M 1
Nominal Size E9 H7 .H'r HB
'HI.EMPI!:}“: 30 aohs 38 SBhﬁ 40 "Dnﬁ 'ﬁorﬁ sohﬂ Sohﬂ 60
Off- S4 +92 |1 0 +25 | 0 +25]+33 | +50 0 0 +46
i 240 |-52 |70 |16 |70 |+17 |+34 |460 |76 | 0

help of the above table.

Exercise II: Cross the correct Type of the Fits with the

H8 H7 E9 H7 H7
.Type :
of Pit. thg Ml”i 30h9 I'Dns SBhE
Force-Fit
Transition-Fit
Clearance-Fit
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Specification of Fits in the drawing

130

~— 20

] E;/ 4
v x45°
L= T
o
. B ]
e b S
=T -
- Z
: A 37
1 Ecceniric disc 34 Cr Mo 4V (A
Shaft St 50 3
Bush Rg 10 2
pesrind icTer -
No. ription - _Maierigl = ltem
I Bearing with Eccentric Disc Scale 1:1

G

Exerclse: Draw parts 2;3,4 (2 & 4 sectioned) with all dimensions.
Add tolerance-symhols and surface-symbols according to table.

Part 2 Part 3 Part 4
@ 20 @ 26 @ 20 @ 13 @ 18
21 128 [z (234] (21l
Tolerances ,H?( 5 né ey £7 a1 56 728 H&6 =
sur faces sur faces hole: . VOV
Surfaces with tolerances: Vwv |with tolerances: .vvy faces: -V
others: ........ovvvv eV others . oivvvee 7 other:. . WV
e e
|
3
2
4
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Rectangular Cuts on Pyramids

COntpleté the plan view of each of these objects (sketch)
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Job with Rectanqular Cuts on a Pyramid

80

|

2 i |
* Exercise:; Prepare a free hand \t
sketch of the TOGGLE LINK in Q

3 views with all. dimensions, r

5:&1. 1'1 ! . \‘ e .—_—-30 —--.-
. Bore ‘hole: 20° VW o \\.“-'!
Ractunqggﬂr hola: +0,2,VV . \

“3'\' — 60

-

‘All other surfaces: V

Slot: 3
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Parallel and Tapered Keys

.Topered key

Section A-B

777

Exercise:
1. The bearing surfaces of a parallel key are ........ e T ey

A s8R SR AR A e e e R YW L R I O B B

The bearing surfaces of a tapered key are .....eveeevesesasensas

LR AL N R Ll NN N N N N N R R R R

3. The cross-section of the seassssnsssssssssess hasS to be drawn
with clearance at the bottom face of the keyway of the hub.

4. In the representation of the .......e.eeees... the inclination
(mostly 1:100) has to be entered. -

Note: Keys are hatched onl

Y in cross-sectional representation
(see section A-B). -

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
D
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Parallel Keys

Exercise: ~

Prepare a full scale
assembly drawing of

Shatt Locking ring

the parts, !
Parallel key 14x9x63
! 5t SOK
- 7. SCALE 1:25
-
5
4 SCALE 1:1
i - L]
DEVELOPMENT CELL 'FOR SKILLED LABOUR TRAINING Technical
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Tapered Keys

HUB Inclination 1. '00

Exercise: SHAFT

Prepare a full scale
assembly drawing of -
the three parts. SR SR v T ~H-

Tapered key 14x5x70

[ ]
SCALE1:2,5
SCALE
1
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Pin - Joints

[/

77

L

7
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NN
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f
Coupling Pin
example: 4, . X 20
Note:

— .
e 8 W » h
N e L%
:\ \\\\.\‘ | l\
\?\ ! \Q\\ R
A
- - — i — E
11
Fitting Pin
examnle: Erﬂﬁ x 20

Pins are only hatched in cross-sectionl
Coupling Pins have flat ends - Fitting Pins have rounded ends.

Exercise: Parts below belong to a Drilling Jig. Complate the
assem

y drawing
elevation and side view sectloned.

on sheet 58.1 in 1 views without dimensions;
Take the pin dimensions from

the list of parts, Drilling bush (part 3) as already given.

+0,01
2515_.0'5 25
« |
L |
l 1 p— fe— B5 ——] 2
m
Z Bl
] I éfé:;ﬂF:T _._::gc
A M
1 x|
1
i 15 |-
oM —
T p —
|4
T2
l+——95 * T
Scale 1:2,5 i
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Drawing
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Rectangular Cuts on Cylinders

Exerclise: Sketch the side view of each of these objects,

e e — e —— i — ———— ——

x

~
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Penetrations of Cylinders

Exercise: Sketch the side view of each of these objects,

1 -

}
)

i

|
N : [

-I = |

l A= SIS v
- ' . I
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Cylindrical Job with Rectangular Cuts

Exercise:
Draw the 'Coupling Half®

i

in 3 views without di- ;_#;*,ﬂf 4
mensions, side view | O
sectioned, in a free hand i X 1 ‘
sketch. | G O
Scale 1:1 L 40— ~ 3
| 25 F
I
1
Note: For the elevation the workpiece remains in the position
given in the above sketch,
| I
DEVELOPMENT CELL FOR SKILLED LAEDUR TRAINING Technical
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As

sembled Workpleces

- Reading of drawings - .

e
':;’;' JS- u
ra ™~
2
,,{?;:j SRl
BTN
{w -9
a b Lj S
* \:. I 4 5
r,’fféi';- 1
,
. —— = 50 —— : ' e 20-
o 1lvviv) 3wv 2 &JL,..__'zs ST K
13 e9 |- 321 - 75 all radii 3mm ]t_:l_pegﬂ_x
}g HY “':‘” = ‘; I | Parallet _key Bx7x60 | St 60 5
L ) B | I n“ I | Taperd pin 4x30 5t 50 4
10 w7 |+ 151 - | | Disconnecting stone st 4o 3
- __%5 k6 e 127 ¢ | 1 | Disconnecting lever |GT W-35 g
3: :; ‘ ':: 2 ;’u- " [ Coupling bush GG - 22 I
30 w7 |+ 211 - 0 . Ho. Description Material Item
Iji&hol 0ff -sizes UNCLUTCHING DEVICE Scale 1:1

Mote: Part 3 (disconnecting stone) 15 not sectioned in the side

view because it is withcut interpal structure and in order
to give a better impression of what it looks like.

Exercise: .
1. The coupling bush slides on the shaft to engage and disengage

the coupling..
How big are a) outer dia and b) inner dia of the coupling hush ?

!, -------..gqm bl .."I"‘III'm

glides 7

How wide is the slot in which the disconnecting stone(part 3)

ssssasessselTON

Which type of fit is to be provided for the joint between
parts 2 and 3 ?

“h! i’ thi. nemnsar? ?.--t..lI..-.-..l..-.-.‘.lll--.ll..'-.

(EE R AN EEEE R R R AR RS EEEEEEEREENENENENNENRERSE R BEBENENRHSEJSRE-S BRI NENERSERH:E]

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING -
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Assembled Workplece

-Preparation of detail drawings -

Exercise: Draw parts 1,2,3 of the Unclutching Device as single
parts In elevation and side view, (side view of part 2 sectioned).
Enter all dimensions.

Part 1

Part 2 Part 3

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical

Drawing
No. 63
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Representation of Gears I

(1]

Note: Techlinical representation of gzar wheels does not show the

single teeth.
Exception: When the drawing is used for gear wheel production,
Then however normally a few teeth are shown in an enlarged detail.

Drawings of gear wheels must give the following dimensions:

d, = dia of top circle T = number of teeth (e.g.: T = 20)
do = dia of pitch circle Hf = width of face
. m = module (e.3.: m = 6 )

Sometimes also the root dia, dr is given.

Exercise: Enter the missing letters in the drawing below. Scale 1:1.

m
1

o

5
%

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING veckdesl

W
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Representation of Caars Il

Spur gears

-Symbols-
Tech. Represeniation [ Simplitied Represent. | Tech. n"'i‘:f“l“"o“ ] Eimplfied Represent.
Helical ¢2ars

on shafls gl ongles from each other

Spur gear with Gear mxk

Straighl herring bone

fan)

Exercise: Draw a pair of spur gears in two ways:

al a technical representation (sectioned) and

b) in simplified representation,

Dimensions of the pinion (small gear): dt

Dimensions of the large gear: dt=105mm:dﬂ=99mm;
m= 3 ; Hf=25ml'rl:-

Enter all necessary dimensions |

=69mm; do=ﬁ3mm; d

=56mm; T=21

drnBme; T=3]
Scale: 1:2.5

-
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Representation of Gears III

Exercise: The picture shows a
pinlon In scale 1:5.
W('{?VW) Draw the  corresponding spur gear
. which shall result in a trans-
mission ratio 2:1 in front view
(sectioned) and top view (scale
1:2,5). Fnter all necessary di-
mensions.
Some important hints are given
below {i.e. centre line, pitch,
hub and hub keyway). The flange
" between hub and tooth ring has
4 holes of @ 70 on a hole circle
of @ 186.

#160

V7

e————— 9172 ——d

e |
[ T -
I | - - |
l. @ l 4 ' . I
PO & ]
all Radii r = &
64,3
.
s (V, VW,V )
;B m=
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical

Drawin
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E Angular Cuts on Prisms

Exercise: Sketch the side view of each of these objects.

1

2
1 / i

3 4

5 o 6

N
Vi
A
W%
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r
Angular Cuts on Pyramids

Exercise: Complete the plan view of each of these objects (sketch).,

NN A L

yAyA

5

VARV, Vi

DEVELOPMENT CELL FOR SKILLCD LABOUR TRAINING Tﬁc:hl;lcal
Drawin
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Internal and External Recess

Recesses are usually represented in either of the two
possihilities shown below,

I, Complete Representation

1f complete Representation is chosen, all ne-
cessary dimensions are given in enlarqed detail
' drawings as are shown in 'Detail Y' and 'Detail X'

A

Detail X |

[~ Note: The machining allowance'?2'
has to be added for the grinding B ” v
operation and is taken from tablas. Oetail |

« B T

IT, Simplified Representation

If simplified Representation is chosen, the dimen-
sions of the recess have to be taken from a table.

1 ) In this case the drawing contains designation of
form (letters "E™ or "F") and the size (r x t1l
£ of the recess.

The detail drawings on top of this sheet show the
— e difference between Form E and Form F,.

‘-—-.‘_H_“"
E1x0,2

1 - e d r |n | |g |2
. over| 10 +01 = 4005

- 1.6 |O,1|0,1]05(|C8B 0.1

o dile 16 3 |oz2lo1]|1 [09]0)

N 3 10 |osfo.z]z |1 |00

Fix0,2 10 18 |o6loz2]2z |14]00

18 Bo |o.6|0.3|2,5|2.1 0.2

over BO 1 [o,a]a [3,2]|D,3

1. RECESS 'Fﬂm E' 15 USEd if & & & & B E 8 & 5B 5 B S ¥ S E S S S S S SS ST EY e

@ W @ B E W SRS EE R e RS SRR SR RRE A S E SR SRR R AR LR L

2. Recess 'Form F' is UsSed If .csssenssssnsnsnsssdsassansa’sssesssnn

@ F & @ FmE s mm @ S8 8 s s R R e e eSS e RS R E R R E R S EE s e

3. Enter the correct letter (E or F) for the form of the recess
of the workpleces in the circles.

(v, vv) o T .lQ T z%?:"“ﬁml
._f_d_.,;,_i.?g T =P

Technlcai
Drawing
No. 69
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Dimensioning according to Machining Process

= Turninng I -

o e —— e S s e —

e o — — —

_f_{

- /
/

————
e — o — e —_——— _—— — -J
1
TN =R W AL | |1
I
1
R e Wi —— = =
! =l
s
- —f——— = .}
=
T Le—y
T\
- ————— 80 e

| / 7
-'§}¢,h~@43§§?

v [ vV )

/ﬂf’

r

Exercise:

Complete the Section vicw
of the turned workplece
with the dimensions acc.
to the given sequence of
the machining process.

Sequence of operations

1.-Boring @ 10 mm
-Roughing to @ 46 =m
=Roughing to @ 37 mm,

length 22 mm

2.~-Internal turning
@ 25 mm, 20 mm dcep

3.=-Reclamping

-Internal turning
@ 22 mm, 40 mm deep
-Internal turning

@ 32 mm, 25 mm deep
=Finishing

outside dia 45 mm

#

4,-Reclamping

~-Finishing ¢#36 mm,
length 23 mm

=furning of radius
R= 3 mm

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

53

Technical
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Dimensioning according to Machining Process

= Turning II =

=7

-

o

VEE - PULLEY

SCALE 11

Exercise: Enter all dimensions in accordance with the

machining process.

Find the correct surface symhols.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
—__PAK_GERMAN TECHNICAL TRAINING PROGRAMME Ty
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Drawing
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Dimensioning according to Machining Process i

- Drilling I -
Note:

- Dimensioning of holes has to be done under consideration of pro-

uction method and toels,
- e dimensions can be entered from two reference edges or from

the centre line. They can refer either to the centre point or

to the edge of the hole, (e,g. in case of milled oblong holes).
- Thickness of the material (sheet metal) shall be given on the

workpiece; if there is not enough space it is written bheside

the drawing.

Exercise:
Enter all dimensions in accordance with the production require-
mentes (thickness: 3 mm).

! m

™

@ @

+ 000

Scale 1:1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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Dimensioning according to Machining Process
- Drilling II -

Exercise: Enter all dimensions according to marking and drilling
operations. Find the correct surface symbols.

-r |
LD ﬂfg I \ = '\'
\ =
N E | | E
E o )
E. E ¢
g vy 3 8
o w " (s ]
€38 v 3 'PIERCING DIE
E‘ $ 8 £ 11
a £3 £ E _ SCALE 1:
DEVELOPMENT CELL FOR SKILLED LABQUR TRAINING SRR LEEY
PAK-GERMAN TECHNICAL TRAINING PROGRAMME B =0 | D;gwigg




Dimensioning according to Machining Process

- Turning, drilling, milling -

Ol

]
3
3
=
&
"
t -
W
=]
=]
a
3
r

L
o

Slet.

a)

b)

R

s
awide L33 f % jis
0 4L0len t
S0long 1 9 5 nick
50long

CLAMPING PIFCE

Exerclses:

Fill in the seaucnces
of operation as indt—
cated by the four
drawings

1- @ @ @ B W 8 ® 8 = ® & = & = & & o w8
2! e ® e & 5 58 8" RS8R

R EEEe RS Ee R
3'. A EE e R e R R
"R E R T N TR
‘i 'EEE R B R BB BB
T EEER I
5‘- se s eawssssasdesEwEn
md @ @B @SSR
G'l @8 @ B B ¥ W s s S48 088 EEES
a8 & E @S s & @S0 S s e
Tl S & @ 8 8 8 B A EEE e RS0 RE

asasa a8 AT IS ETE RS ES S ES

Enter the dimensions,
relevant for every
single machinino opera-
tion in the respective
drawing. '

| 3
I >
L /— \
I | ST | T T
1 i |
= : vV 4= == A
| - | ] ]
g \,_/
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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Dimensioning according to Machining Process
= Milling -

SLIDING PIECE

Scale 11

,_
1

i ———— e - ——— —

SLIDING PIECE

SCALE 1

Exercise: Enter all dimensions according to the reqﬁirements
of the milling operations.
Surfaces: sides of the three deep arooves: VNNV

bottom of flat groove: 7

all others: ¥V

- DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING e —

Drawing
No. 73.1
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Drawing from Models

L]

- Puller -

Exercise:

I, Draw the elevation view of the
assembled puller in scale 1:1
from model.

Half .section as shown.

l I1.-Draw parts 1,2,3 and 5 in as
many views as necessary;
scale 1:1.

-Enter all dimensions and other
information which are needed
L for production.

-Prepare the complete list of 5
part!. ¥

=Clamping Plece -

Exercise:

I, Draw the complete Clamping Piece in such a way that aII
important portions can be recognized; scale 1:1,

II.-Draw parts 1 and 2 in as many views as necessary;
scale 1:1,

=Enter all dimensions and other informations needed
fqr production.

-Prepare the list of parts,

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
PAK-GERMAN TECHNIC AL TRAINING PROGRAMME RIS :‘1;:‘:’;:??5.
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TEE-5SLOT

SCALE 111

e —————— — — — — —

DOVETAILED GUIDE
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Reading of Drawings I

(Dovetailed Guide)

Exercise: Answer the following guestions with the help of the
drawing on sheet No. 76.

The edge "D"™ in the side view

Y o

1. The overall thickness of 8.
the dovetailed slide is: is represented by what edge in
the plan view ?
A= mm. >
edge "D" (d4ide) = edge (plan)
2, The maximum length of the 9. The surface "E" in the side view
tee-slot is: is represented by what surface
in the plan view ?
- o surf,"E" (side) = surf. tpl;n]
3. The overall length of thg | 10, The edge "F" in the side view is
dovetail is: represented by what edge in the
3 plan view ?
¥ - edge "F* (side) = edge __ (plan)
4. The overall depth of the | 11, The.edge "H" in the side view is
counter-bored hole is: represented by what edge in the
_ elevation ?
- s edge "H" (side) = edge __ (elev)
5. The depth of the 12. The surface "R" in the plan view
counter~bore is: is represented by what edge in
the elevation ?
= surf."R" (plan) = edge ____ (elev)
E.-The diameter of the 13, The edge "P" in the plan view
L counter-hore is: is represented by what edge in
the elevation ?
mm

edge "P" (plan) = edge (elev)

By what line is the wall
of the counter-bore
represented in the plan
vievw. ? ; )

line

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

The edge "J" in the plan view is
represented by what line in the
elevation ?

edge "J" (plan) = edge

(elev)

Technical

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

Drawing
No. 76,1




Reading of Drawinas II

[ X
I
L \"—-_ |

Tt

1
L

/I —
:

(

1120 é

-1 e

TAPER

(S,
I —=§12
v /S
L W z/* %’/Zﬂé

Exercise see sheet No, 77.1

HOLDER FOR
CIRCULAR CUTTER

SCALE. 1)

DEVELOPMENT .CELL FOR SKILLED LABOUR TRAINING Technical
Drawing
PAK-GERMAN TECHNICAL TRAINING PROGRAMME oo ] No. 77




READING OF DRAWTINGS 11 (Clrcular Cutter)

1.
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Exercise: Anaswer the guestions wlth the help of the drawing

on sheet No. 77.

The circular cutter has a tapered shank.
The shank 1s marked by letbter . . ¢« +« « « ¢ 4+ « o = =

The overall length of the shank is given by di{mension

The taper ratio of the tapered portion is . . . , . .

The length of the taper i; & .'. g Wl @ e B A mm
The edge "U" in the side view 1la represented in the

elevation by 1in® . .« o« o o o & & = 5 = & & & 2 v w. =

The diameter of the cylindrical portion "R" is , , ., mm
The cylindrical portion has been cut out, The cut cut and
is represented in the side view by the lines . . . ,

The dimension 'Hf in the side view |s equal to what

dimension in the plan view 7 .. . . « + « & =« 4+ s &

The flat surface "G" in the elevation is represented

in the side view by line , . & « + & « o & s s°8 s .

The flat surface "G" in the elevation is represented

in the plan view by line . . . ¢ & = « = s = s o & =

The edge "P" in the side view iz represented in the

slevation by line . . @ % & % w & & W @ & @ oW E e e s

The type of thread on oortion "N" is specified by

the AIRenNBlON &« o« « 4 5 <« 5 % % o 6 [ & & @ & /& % & .

The length of the external thread is given by dimension

The diameter of the blind hole in the centre of the
circular cutter s . . & o &« = & s % ® s * w6 0w ' » Em

The overall length of the blind hole in the centre
is givea by dimen®ion ., o o o o = + = o & = w w5 @ =

The wall of the blind hole in the centre is ‘repre~
serted In the side view by line . . . « « « & &« = & &

A counter-bored hole with internal thread is renresen-
ted in the elevation. The thread is markerd with letter

The thread cut in thi= hole is specified by dimension
The depth of the counter-bore on this threaded hole is mE

The counter~bore on the threaded hole is represented
in the side view by line . . . .+ « ¢ + « s s s = = =

A blind hole which is cut into the side of the cvlin-
drical peortion is represented in the elevation.
The dilameter of this blind hole 458 . . &« « & & « = =« me

This blind hole ig represented in the side view bv line

The hole @ 4 (plan view) is represented and marked
in the elevation by letter . . « « = ¢« s « = s s = &

The hole ¢ 4 is represented and marked in the side
view by letter . . . . . . . s ¢ s & s 8 = s o8 s u =
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